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In Chasti and Podrazdeleniya of Our Forccs Jige 2)

Outstanding Specialist Becomes Master Operator -- by Maj I. N. LAVRUKHIN

Summary:

Reenlisted M/Sgt Valentin Fedorovich DREMCHRNKO enjoys great authority
among the personnel of a radar podrazdeleniye. Ee is a lst Cl ss operator

- and has been entrusted with training new recruits.. DEMCERNL :as acquired

several specialties, includingvthose of a plotter and an e.cctoician.

"He was one of the first men in the chast' to acguire iie a. n- of "master

operator," and he received much practical help from the o;xlnv‘s of the

' podrazdeleniyq, particularly Engr-Lt’BRYKOV. DEMIHENKO initia.ed a

soclalist competition among the personnel of his radar team for longz-range

~detection of aerial targets and hlgh prec151on in determining their
-coordinates,

(A photbgraph by N. OREKHOV shows Reenlisted ! /oct V. DELC.TNKO

 'speaking to his comrades about his work. ]

- Conguerors of the Yenisey River -- by Engr-Lt Col I. A. GARBUZOV

© Abstract:

A short article describing a recent excursion to the construction
site of the. Krasnoyarsk Hydroelectric Power Station, which is to be the
largest in the world.. The excursion was reportedly organized oy the
Komsomol bureau of a training podrazdeleniye. GARBUZOV stated that the
future officers inspected the construction work in Divnogorsk and even
worked hand in hand with the builders. They were said to have returned

-.to their school late in the evening.

Clubs fpr Curibus-and-ReSoufceful Soldiers -- by V. A. VIKTOROV
Abstract: ' - : , B

Many chasti and podrazdeleniya of the Moscow PVO District are said
to have organized clubs, on the initiative of Komsomol organizations, for
curious and resourceful soldiers. Contests between soldiers are reportedly
organlzed each Sunday for the greatest skill in the use of combat equip-

 ment and weapons, and the best knowledge of history and traditions of
PVO Troops, as_well as of works of literature and art.
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The Strengthening of Discipline is Qur Daily Task -- Editorial (Pages s-0) }/

. . . : : . ’ _,/ s

7
;

Surmnary: ; ‘ . ‘ . 7
s /
Following Lenin's teachings, the Communisti Party is educating the ;/
Armed Forces in the spirit of strict discipline. The changes in the
- nature of armed struggle and the development of weapons of mass destruc-
~tion have greatly increased the importance of discipline and other moral
fighting qualities of soldiers. Each soldier must be ready and able to
carry out his commander's orders at any cost whatsoever, regardless of
any difficulties, o _ e
> : ~
The soldiers' ideological convictions ‘are the foundation of Soviet
military discipline. Therefore, the state of discipline and order in
the troops depends primarily on the political education of personnel,
The chast' under the command of Col BESSOLITSYN is a good example; it
has been awarded the transferable Red Banner for high results in combat
readiness and in combat and pdlitical training. There are many such
- ¢hasti and podrazdeleniya among PVO Strany Troops.” However, in some
' podrazdeleniya the state of discipline does, not fully meet present
" requirements. This can be explainedv primerily by inadequate ideological
work. As is known, a relaxation in ideological education infallibly
- leads to a revival of vestiges of the past in the consciousness and
‘behavior of individuals, to unethical actions, and to violations of
- service regulations. - ' '
It should be remembered that discipline, organization, and unquestioning
obedience do not happen by themselves, but are developed and implanted
in the course of military service.

. The prineipal role in the strengthening of discipline belongs to
one-man commanders. Only a édemanding commander, who is able to coordinate
measures of disciplinary influence with daily educational work, will be.
successful in establishing thre proper order. However, some commanders
try to ignore or even cover up breaches of discipline.

. While a commander must be demanding to maintain firm military
‘discipline, he must not be rude or insulting to the personal dignity
of his subordinates. However, such instances still occur.

In order to strengthen military discipline, commanders must not
- only be more demanding toward their subordinates, but they must establish
closer contact with the soldiers and improve organizational activities
po among the personnel. Some commanders still "stay aloof” from the
i - soldiers and place deliberate emphasis on their superiority in rank.
) Such shortcomings in the work of commanders should not be tolerated.
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~8-E-C-R-E-T

© No Foreign Dissem




\
Declassified in Part - Sanitized Copy Approved for Rglease 2013/11/08 : CIA-RDP80T00246A071600020001-4

No[Foreign Dissenm.

_ . S-E-C-R-E-T
One should generally strive to increase the authority of sergean{x¥K1
| who are the immediate superiors of goldiers, as this will temd to
| improve discipline. ~
Paréy and Komsomol organizations should give the commanders acfivé
support 'in the education of soldiers in the spirit of discipline. /
The work of senior commaanders, staffs, and political organs, $hould
be improved, Not all senior chiefs @gake an active part in the propaganda
of military requirements and regulations. Some commanders seldom speak -

to the soldiers and sergeants about the importance of discipline. J

#
/7

The Anniversary of the Great Pérty‘Should Be Celebrateédiin the Proper
Manner -- by Maj Gen I. I. FROLOV (Pages 7-10)

|
E
: \ PARTY -POLITICAL WORK AND MILITARY EDUCATION

1//

Summary: o 7
‘ S ///_ .
~ Soldiers of PVO Strany Tioops are preparing to celebrate the 60th
anniversary of the CPSU. In preparation for this great day, -they are
striving to gain new success in combat readiness and in the strengthening
of discipline, '

Lectures and reports are being given 'on the heroic progress of the
Commnist Party and its increasing role in the building of Communism..
Officers RESHETNYAK and BELYAKOV gave interesting talks on the develop-
ment of the party and the triumphant"ideas of Marxism-Leninism. A group
of lecturers, including officer NOGAL', gave a series of lectures on
the role of the Commnist Party and the Soviet government in strengthening
Soviet defense power and developing the Soviet Armed Forces, particularly
fighter aviation. ' v ‘

Film festivals devoted to Lenin and the Communist Party have been
“held in a number of garrisons. Agitators have developed intensive
activities, their principal task being to explain party and government

statements in connection with the L5th anniversary of the Soviet Army
“and Navy. » o - , ? :

Party and Komsomol brganizatiqns‘have invitéd scientists, leading
industrial and agricultural workers, and leading party officals to give
lectures to military personnel. - | .
_ , Political activity ambng‘the personnel has increased and the best
,/ - officers and soldiers are applying for membership in the party.

o
¥ '
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The strengthening of'idéological work is closely connected withS0X1
organizational work aimed at improving combat. training, increasing
technical skills, and developing socialist competition in training and
service, ’ ' ”

Party and Komsomol committees and bureaus have done much organi-
zational work in preparation for the anniversary. Pilots and technicians

~are competing for excellent ratings. Soldiers have teken socialist

pledges stating that they will achieve complete interchangeability in
their work. Rocketeers are striving to increase productivity in the

- preparation of rockets. Radar operators have pledged to detect targets

at ranges considerably exceeding the tactical and technical data of
radar stations. ' :

The soldiers know that the pdrty teaches them not to be satisfied
with their achievements, but to continue perfecting their military and
political knowledge and strengthening discipline. :

[A captioned photograph by K. FEDULOV on page 10 shows Sr Lt

'Valentin Ivanovich GRIGORCHUK, commander of an outstanging podrazdeleniye,
~talking to his subordinates. GRIGORCHUK was elected party organization

secretary. ]

Train Soldiers To Be On Theirquard -- by Cols. A. I. ZARUBIN and
A. P. XIRICHUK (Pages 11-14} | '

Excerpts:

Reactionary circles of imperialist countries consider espionage

- very valuable in preparing for war against the Soviet Union and the

socialist camp. For instance in the US, espionage has been raised to E
the rank of official government policy and millions of dollars are yearly
assigned to it. Thousands cf hired agents of the US employ any means

or methods to find out military secrets which might, to some extent, give
an idea of the combat capability and combat readiness of the Soviet Armed
Forces. : ‘ :

The enemy is especially interested in,infofmation on the distribution,

 numerical strength, armament, combat training, and combat readiness of

PVO Strany Troops; tactical and technical data on combat equipment; radar
coverage; alrfields; the location of fuels and lubricants, ammntion,
and rations; etc. Agents also attempt to find out data on the political

‘attitudes and morale of personnel. Foreign intelligence services pay

constant attention to our country's achievements in the realm of science
and technology which strengthen the military and economic might of the
USSR« ' o _ o
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| : To combat the insidious schemes of imperialist agents, the Soviet
. people use their revolutionsry vigilance and their indefatigable’
watchfulness, which were willed by V. I. Lenin and are constantly taught
; by our Communist Party. The history of the Soviet state knows a multitude
of examples wherein spying sabotage and other subversive activities of-
imperialist intelligence services and their agents inside our country
- were suppressed thanks to the high vigilance of our people.

[P

Special watchfulness and constant vigilance are demanded of soldiers
- of the Soviet Armed Forces who must be on the alert to defend the
| peaceful labor of the Soviet people and the state interests of our
f . country. Vigilance in military matters has always been of extreme
importance. There is good reason for the saying: "Courage conquers
cities, but vigilance protects them." However, the value of vigilance
has never been higher than it is in our time. It is not by chance that
the Programmof the CPSU states that our Armed Forces, organs of state
security, and all Soviet people should "manifest unremitting vigilance
‘in relation to the aggressive schemes of the enemies of peace, guard
- peaceful labor, and be in constant readiness for the armed defense
~ of their native land.” - '

Ak v ekt e FRA I

All of this [educational] work does not, of course, pass without
a trace. It enables the vigilance of personnel to be increased and
improves the performance of .combat and guard duty. An example might
- serve to'emphasize this. ‘ :

Pvt NOVIKOV, while on leave in town, noticed an automobile full of
civilians near a military installation. The soldier noticed that one
passenger was photographing”the installation: With the aid of passers-
by, NOVIKOV detained the "amateur photographer" who was found to have
taken pictures of combat equipment and various military installations.
NOVIKOV was commended by his commander for his vigilance.

e e A B S Ml M = e e ww

Many examples of skillful and thoughtful work in educating persdnnéi
[ in high vigilance could be cited., However, we would like to mention /

‘ some shortcomings and omissions in this matter and discuss facts B
involving carelessness and thoughtlessness on the part of some service- .
i v man.  And such facts occur, Individual soldiers, sergeants, and eten /
: ‘ officers discuss the character of their work with their friends and /

families and, in doing so, disclose *secret information. Wanting to show
- off how well informed they are on important secrets, they forget now /
and then that the information they divulge may fall into anyone's hands,/
| _ ‘ For example, Pvt KAL'TSIN wrote in a letter to a girl-friend about the ’
. character of his combat work and about his own and his comrades! service
Py - duties. Then, he lost the letter. '

‘ ‘
- . . 3‘5-‘ L
i . o p

e
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Other cases of dulled vigilance include rules being broken in ’
carrying on telephone conversations, in handling secret documents, in
discussing official matters in'the presence of strangers etc. All of
these violations are explained to a great extent by the fact that
organizational and educational work of individual commanders, staffs,
political organs, and of party and Komsomol .organizations does not fully
satisfy requirements. Sometimes, documents concerning questions of =
vigilance and observance of secrecy are studied and explained to per-
sonnel without any proper system, i.e., as the occasion demands. As a
result, the rules contained in these documents are easily forgotten....

Communist VASYAUKIN lost & document and it took the party organi-
zation 6 months "to react" to his error. And how? The problem
concerning the tasks of Communists in increasing vigllance was discussed

~at a meeting and it was casually indfcated to VASYAKIN that he should
"pay attention to6 his lack-sf vigilance and his loss of a sense of
responsibility for safeguarding official documents."...

It is very important that the historical decisibns of the 224 Party
o » Congress, the Party Progran, guestions of current polity, and reguirements
~ of ‘allegiance oaths and regulations be explained, and that the felonious
; plans of imperialist aggressors and the crafty methods of enemy agents
be disclosed to military personnel in political study groups, reports,
lectures, discussions, and visual propaganda. All means of propaganda
and agitation should be used to inculeate personnel with a feeling of
. hatred toward the bitter enemies of our native land and of the whole
socialist camp.... . '

Commanders, political organs, and party organizations should pay
' unremitting attention to command post crews and podrazdeleniya which are
- carrying on combat duty. The successful execution of any combat assign-
went depends to a great extent on the organization, discipline, and
vigilance of personnel. It should also be kept in mind that great
secrets are entrusted to command and auty post personnel, which are of
special interest to foreign intelligence.

Educational work must be intensified in the case of personnel
assigned to 2l-hour details and to guard duty, and those who guard the ..
entrances to chasti and military installations. ' Strict order should
be established in our staffs, and the exact fulfillment of orders and
instructions dealing with administrative matters: should be achieved,
The education of soldiers in the spirit of high revoluﬁionary vigilance :
should constantly be in the center of attention of commanders, political o
organs, and party and Komsomo). Organizations. No. matter how great the o

-6 -

< 8-E-C-R-E-T

| No Foreign Dissem
. LT T

Declassified in Part - Sanitized Copy Approved for Release 2013/11/08 : CIA-RDP80T00246A071600020001-4



\ \
Declassified in Part - Sanitized Copy Approved for Release 2013/11/08 : CIA-RDP80T00246A071600020001-4 |

 3-E-C-R-E-T
No Foreign Pissem

’ '5 50X1
successes of our native land in the building of' Communism and in the
international arena, they carmot be the basis for complacency and care-
lessness, The Communist Party demands that all educational work with
troops, combat training, and the daily life of military personnel help
to develop a sense of dupy ard responsibility for the defense of our
socialist ccuntry;runfailing'vigilance,'and_con$tant combat readiness.

"We must be vigilant everyday and every hour," remained N. S. KHRUSHCHEV,
"Soldiers of peace, soldiers of the just cause,  should always be ready
to repel any aggressor, and to retaliate if enemies of peace should
provoke an attack on our couptry'or on any othei country of the

socialist camp." /. : o

Chronicle of Komsomol Life - (Page 13)

Summary:

"Lenin and the Komsomol” was the topie of a recént meeting in a
chast'. There were three generations of Komsomol and party members at
the meeting, which was attended by several old Bolsheviks.

_ The commander and political section of a chast' have established a
certificate (diploma) "for outstanding knowledge, servieing, and maintenance
©of combat equipment," to be awarded yearly to a section, group, or crew

who are outstarding in combat - and political training. To receive the

award, all personnel of the involved unit must have been cross-trained

in other specialties. ' '

The Komsomol organization headed by Pvt MOSTOV took first place in
the competition (smotr-konkurs) imeni Nikolay Ostrovskiy.

A group for studying the history of the Komsomol headed by Sr Lt
KURCHANOV has been formed in a chast'.

Close contact has been es:ablished between a Komsomol organization
whiere Pfc YERMOLOV is secretary, and a neighboring school. At the
beginning of this year, soldiers organized a "Young Friends of the
‘Soviet Army" detachment in the school. Bere, the students study combat

- traditions of the Komsomol and the Soviet Armed Forces, and they are
trained in special groups in the handling of firearms, radio and tele-
phone equipment. 3 o o ' ~
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The Role of the Party Organization in the Technical Training of
Soldiers ~-- by Maj N. F, MAKAROV (Peges 15-17) ,

Summaryy

Being well aware of the :fact that combat readiness depends on the
extent to which personnel of PVO troops have mastered their complex
combat eguipment, the party nrgenization of a chast' considers:the daily
help to commanders in the technical training of soldiers as one of their
principal tasks. To illustrate how the party organization handles this
task, we will consider the example of the podrazdeleniye where Capt
DEM'YANYUK is party bureau secretary. :

_ At a party meeting to discuss the new training year, party members
decided to take an-active part in the development of - good training faci- -
lities. Engr-Sr Lt RUDYUK and Lt BROSALIN were put in charge of this

- ‘matter. With the podrazdeleniye commander, they prepared a plan for -
equipping classrooms and for preparing training aids. Their labors
were successful, and when the training year began, “the classrooms were
well equipped. ' ' B ' -

: , Using the experience gained last year, the party bureau enlarged
' the scope of a technical study group to include the study of physics,
mathematics, and radar. The‘group also has undertaken practical
“training in the correcting of equipment defects and in the servicing -
of equipment. The training is supervised by qualified engineers and
technicians. S ‘ - o

- training process by instructing sergeants in better training methods,

by preparing technical litersture, by aiding new .personnel to become ,
femiliar with the equipment of the podrazdeleniye, and by aiding officers
to pébféct their training methods and to develop a proper sequence for
training activities., The party bureau helped the commander to prepare

and conduct a meeting for officer personnel on "The Responsibility of
Officers for Organizing the Training Process." As a result of these
measures, the quality of training has been significantly improved and
training time is being used to its fullest possibilities,

The party organization also aids the commander in organizing the N

A sbcialist competition was held to improve the mastery of combat
equipment by all personnel.  The progress of the competition was well
publicized and the competition was successful, : .

; ' ‘ Comminist and Kemsembl activistss aided in developing & sense of
- unity, comradeship, and respcnsibility among all persomnel of the
' podrazdeleniye and urged everyone to help one another. -
-8 -
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The party organization took great caré to organize technical 50X1
propaganda and to make technical information available to all members
of the podrazdeleniye. Special technical meetings were held and
‘prepared by the party bureau for this purpose. This effort, like all
the others, was crowned with success. The podrazdeleniye is becoming

more and more proficient in technical training, knowledge, and skills.
(A captioned photograph by M/Sgt I. RYBIN, showing Lt Yu. POCHATKOV

écceptlng a transferable pennant awarded to his platoon for success in
combat and polltical trainlng, appears on page 17)

A Restless Job ~-- by Capt A. M.‘BIRYUK (Pages 18- 20)

Abstract:

Discusses how Sr Lt Ivan Mikhaylovich IVANOV, Radar crew commander

(nachal’nik smeny) and secretary of radar podrazdeleniye party organi-

zation, trains his subordinates and is always ready to help in command

: _problems and in servicing equipment. (A captioned photograph of Sr Lt
S I. IVANOV by P. GORDIYENKO appears on ‘page 20) ,

COMBAT TRAINING

i
i

. To Fly Without Accidents'or conditions Causing Accidents (Pages 21-26)
Abstract : ‘ e

Maintains that it is possible to fly without accidents or incidents

even during the most intensive training periods and discusses the

means of achieving accident-free flight service. The primary cause

of accidents is attributed to!the lack of proper attention to discipline,

organization, the observance of fllght rules, and the failure to instill

in pilots a feeling of responsibility for the Tulfillment of service
R  duties. Fquipment inspection, flight critiques, and. the physical

health of aviators are emphasized as important Tactors in flight
safety. . . , L _ . o '
.
‘ o

' The Incident Could Have Been Prevented -- by Capt V. P. CHEKHOMOV (pages

22- 23)

S
i

Abstract:

| . Discusses an incident which nearly led to an aircraft accident
because of carelessness on ‘the part of aviation specialists, the mechanie,
and the technician and maintains that, in the interests of flight safety,
it is the responsibility of each aviation specialist to check the work
'of hls co-workers ‘as well as his own work.
' S-E-C-R—E-T
y _9_
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A captioned photograph by K. FEDULOV on page 24 shows Capt V. S0X1
SHALYGIN, Pilot lst Class, after completion of an intercept mission.
SHALYGIN intercepts target aircraft at the assigned 1ntercept point
and destroys it on the first attack.)

o (A captioned photograph by P. GORDIYENKO on page 26 shows Capt
- 0. PANASENKO, Pilot 24 Class, in the cockplt of his aircraft prlor to
takeoff. )

Ground Training Must Be Improved -~ by Capt 0. I. YERIN, Pllot 1st
Class (Pages 27-29)

Abstract:

Discusses the need for improvements in ground training programs due
to the increased demands for technically well trained pilots. Because
the modern pilot is well trained in theoretical subjects and needs little .
additional training in that area, practical training on equipment and
training devices should be stressed as an important means of perfecting
the combat mastery of PUO pllots.

(A captioned photograph by I RYBIN on page 28 shows Capt
R. KARABANOV who recently passed an examination for the title of pilot
lst class. All the pilots in the chast'.where KARABANOV serves arer

" preparing to take the examination for pllot 1st class before the year s
is out.) - T . : / //
: ' : v v . -/
Working With Equipment QulckLy and Skillfully - by Engr-Col . : y
Ya. I. FAYENOV (Pages 30- 3l) . v _ , L/
. . 4
Excerpts:

The process of transferang equipment from the traveling to combat
position, as is known, requires mch work. To execute these operations
as required within an established time, personnel must know their

- functional responsibilities o ‘perfection, have “firm work habits, and
- be firmly guided by proper 1nstructlons and/directlons.

L

Unfortunately, this is forgotten in some podrazdelenlya. Many
necessary directions were not.followed in one rocket podrazdeniye

' when they were trained in settlng up.equipment. A superior commander
had to interfere +to correct the mistakes which had been made.. ‘

v

- 10 -
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The soldiers acted uncertainly and without spirit while setting S0X1
up cabins in this training activity, becaude they were not sure of their
fun¢tional responsibilities. The officers did not give commands during
the opeyation and accordingly their subordinates did not report on the
completion of each stage of the operation. Also, required instructions
were not followed in laying cables. Certain officers did not check the
correctness and reliability of the cable connections to the cabin input
box. All of this led to the deployment operation requiring more time
than was reguired. ' - : : :

One cannot put up with this sort of shortcoming in combat training.
A future nuclear rocket war; if the imperialists unleash it, will be
characterized by constantly changing and. highly maneuverable combat
operations involving sudden, powerful strikes both against troops and
deep rear areas of the combsiants. Meneuverability acquires an extremely
great importance in such conditions. Personnel must be well trained
in changing positions and in preparing equipment for combat in any

-ground or aerial situations. All of this is learned in peacetime during
training, tactical exercises, study, marches, etc.~ All of this combat

training is of great value only when it is executed in conditions which
closely approximate actual‘combat without simplifications. '

It is very important that'rocket podrazdeleniya change positions,

- execute march movements, and learn to transfer eguipment from travel
~to combat positions in the shortest possible time during tactical

training activity. Such requirements are self-evident since the smallest
delay in arriving in a designated region, or slowness in setting up

and preparing equipment for combat, inevitably leads to a situation
where an enemy may succeed in destroying a protected objective,

The experience of leading podrazdeleniya shows that when officers
pay close attention to sueh factors of combat training as setting up
and removing equipment, perscénnel know their functional responsibilities
well and are properly trained in preparing equipment for combat. The

most notable successes are achieved by those commanders who constructively'

approach the training of subcrdinates in working with equipment and in
shortening the time required for operations, and who develop courage,
initiative, and physiecal endurance in their personnel,

Remembering that modern rocket equipment does not tolerate superficial

'knowledge’of its construction and operation, or unskilled and ignorant

manipulation, the commanders of leading podrazdeleniya carefully organize
the training of subordinates to instruct them in their functional
responsibilities in setting up equipment, making the most effective use

=11 -
S-E-C-R-E-T
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of each minute of training time. It is their goal to have crew members

receive sufficlent practice in setting up equipment for combat and in
preparing it for travel, to eliminate mistakes.which may lead to
equipment damage or to personal injury to see that rules for equipment
safety’ére'strictly observed and that personnel learn to fulfill their
responsibilities in night conditions and with the use of entichemical
defense equipment. ' ? -

The most labor-consuming operation in setting up and removing
equipment is the assemdly ani disassembly of station antenna arrays.
Therefore, in order to shorten the norms for executing this operation,
rocketeers search carefully for the best method of distributing res-
ponsibilities among crew members when removing and setting up antenns
equipment, Certain podrazdeleniya have been successful in these efforts.
~ Some crews use four additional soldiers above their normal complement
to set up antenna systems. To- facilitate the operation, these crews
fasten handles to the ends of wooden bedding. This helps to reduce the
~ time in preparing a station for combat.

In order to shorten norms for setting up and removing equipment, the
method of placing antennas on vehicles has been changed and many adaptions

"have been made. In some podrazdeleniya, the antenna is placed on a vehicle

with the help of a titling device directly from a vertical position,
instead of being first lowered to the ground.

Earlier, there had been instances when an antenna upset a crane

’f‘ during the dismantling process. To avoid this, rigid supports are now

placed under the crane jacks before the operation.

The rapid and skillful work of crane operators is of great importance
in shortening norms for setting up and removing equipnment. It is re-
commended that these specialists be trained with model antennas to develop
their skills. ' |

Rolling up cable equipmént:is done in a’different manner. Nowadays
cable is not wound on drums, but on coils. The reverse travel Jack of a
launcher is used to remove wedges from hard ground. This saves much
tinme. : - '

The choice of terrain for setting up equipment is of great importance .
for operation success. The selected launch position must not only be
~suitable for proper placement of equipment, but it must fully meet the
'most important condition of enabling fire to be directed against an
aerial enemy in any direction. Therefore, commanders must inculcate
subordinates during training with the skills of determining the elements
of combat procedure, the center of the launch position, the principal

launch direction, the location of shelter areas, the means of locomotion,
etc. oo e ! - 12
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Methods for Training Operators -- by Lt Col Ye. A. SHEVCHENKO and - 501
Capt D. A. PANTYUKHOV (Pages 32-3&) : ‘ . A

-Abstract:

Emﬁ%asizes the importancs of careful selection and training of radar
operators and presents a mod=l instruction plan to be used in their
training and model graphs and formulas for use in training evaluation.

Conducting Tactical Training == by Col V. I. AKULOV,ahd Engr-Col
E. A. LERNER (Pages 35-308) o o ’

" Pext:

The requirements for comvat readiness and training of radio-technical
troops personnel are increas=d each year. This is caused by the develop-
ment of the means of aerial attack on one hand and of radar equipment
on the other. Today, when aa aerial situation in combat is so very
complex, command post crewS'and.primarily their officers have a parti-
cular responsibility. This creates the- necessity for perfecting methods -
of officer training and for raising their professional skill in every
possible way. | ' L '

Each combat erew officer must master the necessary knowledge and
skills to enable him to utilize the capabilities of various radar equip-
‘ment, to quickly and correctly process the huge flow of information which

" arrives from podrazdeleniya, and to reproduce it precisely on plotting
boards. He must also know how to resolve suddenly arising tactical

. problems quickly and correctly; to "read" an aerial situation without
error, to draw the necessary conclusions from it, and boldly to make
‘necessary decisions,

An officer:must possess -a sufficiently developed tactical thinking
process, including the ability to analyze and evaluate an aerial situa~-.
tion, to foresee the sequential development of events, to quickly reacy
to a change in a situation, and to make necessary corrections of an /
earlier decision. Finally, a command post officer must have such
- qualities as visual memory, keenness of observation, speed of reaction,
- ete. _ ' S ' ‘ . /1
. . ’ o . . /’, .
This is why, in our opinion, it #s necessary to reject the incorrect:
opinion that an officer having service experience in any speclalty can 7
work in a command post crew. A certain amount of service experience is;//
of course, a necessary condition for the formation of an officer's '

S P
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tactical thinking process. However, this is not enough. ' The presen?oxj
work of & command post officer is a new and eomplex specialty whieh ean

~only be mastered by a specialized, thoroughly thought-out, and purposeful
program, Which do we consider as the basic attitudes and methods under-
lying this training. ’ :

The question of theoretical knowledge, and meinly knowledge in the
realm of tacties,,was discussed in sufficient detail in the articley
"Tactical Training of Radiotechnical Troops Officers," by Engr-Col
Ye. I. GORBACH, published in Vestnik Protivovozhdushnoy Oborony, No 2
1953. -Therefore, we will dwell only on those questions which reflect
the specific character of a command post officer's work and his con-
crete functional résponsibilities, Thus, for example, present programs
for training command post officers in the material parts of radar
equipment sometimes differ little from progranms and methods intended
for specialists of other catzgories (engineers, technicians, ete.).

Is it necessary for command post officers to study the line
diagrams and tuning of all types of radar and radipo sets? When they
study equipment, it is obviously necessary that great attention be paid

. to thorough study of the combat capabilities of radar in various aerial
' situations and that the study should not be timited to a formal study
of the tactical and technical set data which is included in factory
descriptions. Undoubtedly, officers must thoroughly know the block
circuits of all types of radar sets in order o be able to clearly
understand what will be the effect on the combat readiness of the set
if a block should go out of nrder.

Co Thorough and purposeful <heoretical training 1s only one of the

: T basic requirements for command post officers. Another necessary
condition is the development of the whole complex of practiesl skills
connected with the performance of funetional responsibilities of a
_combat crew. ' ’ '

Presently, the most Widevspread and sometimes the only aspect of
practical training for officers is training conducted at command posts.
- In our opinion, it is time to consider how to perfect methods for
éultivating'necessary practical skills among officers. With all the
advantages of training whole or partial command post crews, this at
times is of little use to off'icers, especially in the development of
their tactical thinking habits. Usually training in basic activity
is of use to soldiers and sergeants who perfect their skills in
' representing situations on plotting boards, in completing computations,
o ‘and in transmitting reports. Thus it happens that sometimes a crew
P : "chases" targets over a plotting board for several hours, but the
officer-personnel do nothing at~all. Therefore, training periods
conducted with complete crews for the elaboration of duties,we believgi
should be carried on during the concluding stage of working out a
| ~ o = 1h -
. §-E-C-R-E-T
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problem. Such training knits & crew into a whole and ties it various

functional parts together.

A series of préctical training periods for officers conducted by
a method requiring practice ‘and using training slides should certainly
precede the type of training discussed above. These training slides,

" as is known, present a choice of various tactical problems. They are

subdivided into several aspects according to the purposes of the
training. ' :

The purpose of the first aspéct is to consolidate achieved
theoretical knowledge among the officers, to develop their skills in

~the practical use of this knowledge in combat operations, and to study

the correct method of resolving tactical problems which arise in a
concrete situation. The method of carrying out the training with the
use of slides consists of the following. The training is carried out
by a group exercise method. The supervisor shows the group a sequence

~of slides which graphically portrays an appropriete problem and poses

questions. A determined amount of time is allotted for solving the
problem depending on the complexity of the problem and this time period

is shortened according to the amount of practical skill which the trainees
have accumulated. FEach officer solves the problem independently.

Then the supervisor calls upcn several people, listens to the various
solutions, reviews their analyses, and draws a conclusion.

The second aspeet of training with slides is intended to give
command post officers the necessary practical skills to analyze and
make a generalization of an aerial situation rapidly and correctly.
The trainees should learn "tc read" an aerial situation which is

-portrayed graphically on plotting boards, to select all useful _
information from it, to find what is important, to know how to quickly

draw conclusions concerning this situation, and to report them clearly,

. briefly, and at the same time accurately,

The slides for this aspect are arranged in sequential sets for a
graphic portrayal of a concrete aerial situation as shown on plotting
boards. The trainees should study it for a determined time and then .

' make reports concerning it.  In order to develop correct methods of
‘situation analysis and a precise command language among the officers

- in the first stages of training, the reporting can be carried out
‘without the plotting board portrayal being removed. Later, the

situation reporting should be done from memory and the sequential

- 15 -
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portrayal shown only for a determined amount of time and then remo§£8$1
The time for the depictions 1s constantly decreased depending upon the
complexity of the situation shown and the number of moving targets in-
volved until it Is reduced to from 10 to 30 seconds. The complexity
.of the situation should be correspondingly increased and it should
include new elements and variants (interference, pilotless means of

. aerial attack, etc.).

To introduce variants in the training conducted with the second

~aspect of training with slides, the following method can be put into
practice. '

e D amr s~ omabo S af a

The students are shown an aerial situation with an error allowed
in the situation representation, such as an incorrect target plot or
mistakes in target enumeration, etc. They must quickly find this
misteke and meke a correct decision. It should be said here that
command post officers often have to handle such situations in the

~course of actual combat operations. It is expedient to carry on such !
training on a daily basis. .

s The preparation of siides with tactieal problems is not difficult., /

- Therefore it is best to prepare them locally in each separate command // -
post so that officers can soive problems of a determined type in the
actual condition of their own operations. Slides which are issued
~centrally should be done in color. This enables the best visual /.
-representation of a situation. Finally in order to develop among //
personnel a common method of resolvigg problems for all basiec guestions /
of combat operations, a collection of problems with detailed resolution

and analysis of each should be prepared in addition to the slides,

[ e TS A S R

Training slides, as far as possible, should embrace the whole
variety of tactical problems with which cormand post officers come in
contact during actual combat operations. The experience of study and
training carried on with an actually designated "enemy" should be
widely used for this purpose and the most interesting and instructive
situations and variants of an aerial situation should be selected from
this experience. On the othér hand, those elements of an eerial
situation which are difficult to reproduce such as the actions of
N , ballistic rockets, air-to-ground rockets, etc. should be reproduced on
A . the slides, - SR : :

Naturally, it is not poésible To consider a large number of
assignment problems in one article. We will consider only a few of
them for training with slides of the first aspect. ' '

N . N ; - . . . 0 . . vq )
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1. As is known, in the detection zones of all types of radars,

there 18 & "dead cone." With flighte at high altitudes it is necessary ’

to take into consideration the possibility of a gap in target tracking
when they enter into this "cone.” Command post officers must be able v
to quidkly detérmine the size of the target tracking gap for separate /
podrazdeleniya and give ‘the proper commands for high altitude target
reconnaissance, The size of such a gap depends upon the radius of the
"dead cone” of a given type of radar at a given target altitude and”
course in relation to the radar. If the target has a radial course in
relation to the radar, the gap in target tracking will be equal to the
dlameter of the "cone" and with an obligue course (Fig 1), it can be
determined by the following formula: - '

- /"
L =27\ RS, - 2%, - B¢V

where Lﬁr is the size of the gap in target tracking inside of the
"dead cone" in ki'ldmeters 3 ,
- o g
Ry 1s the radius >f the "dead cone" in kilometers;

r isrthé distance tofthe target, on the course parameter.

v_l- 17.-:
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At first glance, this m&thod might seem cumbérsome, requiring 50Xj

. too much time Tor calculation. But it 1s not necessary to carry out the

calculation each time. Suitable tables can be computed and completed
earliery Incidentally, it should be noted that there has long been a
need for special computers for officers of the Radiotechnical Troops:
[RTV] (similar to navigation computers), to enable speedy calculations.

To cultivate the skill of solving similar problems, a series of -

‘assignment problems on this theme should be worked out. Here we would

. like to draw attention to the following question. For some reason it is
'~ believed that the measuring of distances on a plotting board can only be
- done by using a compass and 1rule for direct measurement. This requires

~mach time and such measurements can not always be done on large vertical

plotting boards. At the same time, all plotting boards- have distance
standards -or quadrant grids which have definite dimensions. An officer
should know how to determine a distance on such a standard quickly and

precisely without having to use any measuring egquipment. This is entirely
"possible. A radar operator solves a similar proolem by visually counting
coff a distance with a precision of up to 0.5 kilometers.

Of course, a command pos® must have measuring equipment, but in our
opinion it should be used primarily for checking.

2. In.problems’involving the supplying of radar information for
the combat activity of air defense rocket troops {ZRV] and fighter

-aviation [IA], attempts must be made to supply the information from only

one radar station, since precision is decreased when information is
supplied from different rada:r stations. Therefore, command post officers

‘must often determine in which radar detection zone a target will ‘be loecated
~.for the longest uninterrupted time period. This question is also urgent
~ for high-altitude targets.

" As is known, & high- -alti<ude target with a ‘course tangent to the

" "3ead cone" of a radar station will be in a radar detection zone for

the longest time. But this is an ideal situation. For this reason,
in order to track targets a radar station must be designeted where the

- target course does not go through the "dead cone." The problem is

solved in a manner analogous to the last solution (Figure 2):

=2 V Dobn ’“.¢ | ',l , | . : ‘ : (2)

-18- ‘ -
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~where 1 is the lehgth of tha éourse.during constant observation of 50X1
target in kilometars;
v/ iDobn' 1s tp¢ distancg for target detection in kilometers;.

Er is‘thé_disténcefto the target on the course parameter.

The time required for calculation can again be shortened by using
- tables or special computers.

Fig 2.

_ 3. Let us consider still another example which shows that in the
i ' evaluation of reports concerning target composition a command post ecrew
: officer must be well acquainted with the capabilities of radar stations
o : and with the causes of decreases in their capabilities for determining
o target composition. It is evident from figure 3 that the target is

L Observed by two radar stations of the same type. Apparently the condi-
i tions for determining target composition are the same, as both stations
can use distance resolving capabilities, yet the dats concerning target
composition are different. A o v

' S-E-C-R-E-T
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The distance-resolving capabilities of the radar stations are the
same: ‘ '
- _ ) e o : .
2\ Dkp * 1.25-%-. +1.3_nm D, (3)
lsnk |

where ZSVka is the distarce-resolving capability in kilometers;

. 8 1is the propagation speed of elecfrOmaghetic energy (3.105
kilometers per second);

t is impulse Quration per second;

Dy 1is the indicator séaie;

léhk is the scan length in'millimeters;

Dp is the indicator spot diameter in millimeters,

It is evident from this. expression that distance-resolution capa-
i - - bility depends to a significant degree upon the rating of the indicator

i : scale. It is most likely that the difference in target composition is
. caused by the operation being done with different scales. It is evident
P that radar station Ol had a 100 kilometer scale and that radar stgﬁipn o2

o

R | N -2
] . . - o . - ]
) . : ‘
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" had a 400 kilometer scale. We .shall determine how this is reflected

in the resolving capability {we assume that t = 5 microseconds for both
stations). For radar station Ol: N

/

i - 305 L 4. 1001 - -
Dkm = 1.25 + 1.3 = 0.94 + 0.81 =

"= 1.75 kilometers.

i
i
'
P I
i
i
i
{
i
1

For radar station 02:

A D * 1.25~-;:%é%%§5_f.+ 1.3 f-%gg- - 0.94 +

- 4-3.26 = 4.2 kilometers,

L o RO S TR

3 ~ - In this way, for targets dispersed in depth, the distance between
P . @roups is greater than 1.75 kilometers and less than 4,2 xilometers. If
e .. it is possible for radar station 2 to examine the target with a long-range
- - scale at a great distance from the target, for example by delayed scanning,
this should be indicated to radar station 02 in order to check the
correctness’ of their conclusions. : - .

Experiments in carrying out group: exercises in solving assignment
problems by using slides have shown that this is the most expedient
method for increasing the effectiveness of command post officer training.
- It should also be notedithat the indicated method allows an easy transi-
§ ' ‘ tion to training with the simylest teaching machines and devices designed
3 - . to check the knowledge of trainees.. In this case the slides and

assignment problems are essensially programmed for machines.

With the employment,oftéachingfmachines,and devices, the methods

of carrying out group training is done as follows. The training super-
visor shows the trainees a sequence with a tactical problem and poses

‘ questions, Each officer solves.the problem individually and his answer
- is shown on his panel. The supervisor at the control panel sees the

- 2] -
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results of the problem solution of each trainee. At the expiration
of the time required for solving, the supervisor can listen to several
persons who have incorrectly solved the problem, discuss their answers
with the, group, and then call upon an officer to report and substantiate
the correct solution. The activity of the trainees is increased with
this method of training, since each officer knows that his answer will
be known to the supervisor. Here the work of each officer is actually
checked, which is not possible with existing methods of training. ‘

The new, more complex prcblems of training command post officers
should in our opinion be resclved differently from present methods.

'This problem is so urgeat and so6 important that it should be widely
considered. There might alsc be advertised a competition for developing
a "computer for radiotechnical troops officers" which would make possible
the quick resolution of variocus tactical assignments, All of this will
no doubt be of great value in the mattér of raising the combat skill
of radiotechnical troops officers.

'The‘Contents of a Plan-Synopsis -- by Col S. Ye. TROFIMENKO (Pages
39-42) ' o o ' ' o .

Abstract:

Deseribes the use of a plan-synopsis for training personnel, dis-
cusses its construction, and lists individual, necessary factors to be
included under its subdivisions: heading; training goal; time, place,
and method of training; and material equipment. The first part is g
review of previous related t#aining; the second part is the actual
conduct of the training; and the third part is the critique, guestion . o

and ansyer sessions, discussions, etc..

(A captioned photograph by K. FEDULOV of Tech-Lt A. KRUTOGUZOV, | |
‘specialist first class, appears. on page U1, According to the caption, / )
KRUTOGUZOV 1s preparing to enter an academy.) : - :

- 22 -
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' BQUIEMENT AND ITS USE

Increasing the Technical Outlcok of Future Officers =- by Maj
/ T ‘ p

Gen Engr Tech Serv D. G. SMILEVETS (Pages 43-47) 7

Summary:

To keep pace with rapid development of modern combat equipment; it
is necessary to train future cfficers who can fully master equipment,
quickly and efficiently employ it in the complex conditions of modern -
warfare, and instruct subordinates in its use. If there is counstant
improvement of the ideological-politicel and military-technicsl levels \

. Of their knowledge, officers can reach the desired goal .Our sclrolis doing
much in this direction. Increasing tHe technical outlook of future offi-
cers can be achieved by planned studies in special training programs and
by the utilization of military'technical propaganda in off-duty hours.

. The students technlcal ocutlock is defined as the sum total of their
technical knowledge, as well as their knowledge in related fields of
science and technology, and the ability to purposefully use that knowledge ‘
in the operation and combat application of weapons. How well the stu- '
dents acquire such an outlook depends on how well the schools observe
the most important principle of Soviet pedagogy -- that of high ideologi-
cal standards and party spirit in the- educetional process.

The technical knowledge of future offlcers depends greatly on how
- . successfully teachers can develop the studemis' interests in technical
~disciplines. Without an interest in technical disciplines, the student .
. will limit himself to the lectured material and will never strive to
broaden and deepen his knowledge.

_ To increase the student's interest in his future specialty, he is
acquainted with the equipment which he will have to master. Teachers
direct his attention to the ubundance and complexity of equipment and
explaln in which courses. speczflc types of equlpment will be studiéd.

Interest in combat equlpment can be taught if each subgect in
radio and electrical technology, radio and electrical wiring, radar,
and other special subjects, is taught on the ba31s of- &1alectlcal and
historical materialism. '

it it e o

: , _ In social . and economic dlSClpllnes, and at 1ectures and seminars
/ on the history of the CPSU and the course of. party-polltlcal work,

" teachers.clarify their subJect matter w1th spec1f1c examples of
~successes. achleved.-_ _ : SR &

l.
. 23 ‘ o
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Teachers strive not only %o ‘enrich the studepts' ‘knowledge, but also
to teach them to use this lmow:Ledge .in solving practical problems.

Technicel conferences are one method of increasing technical know=
ledge. IA the process of preparing for such conferences » students study
books on the subject of the conference and increase the theoretical level
of their knowledge. o : - :

Headquarters, the party comuittee, and the school's educational: sec-
tion attempt to create the necessary conditions for students working
independently to. increase their technical knowledge. Thus, the library
is systematically replenished with new books on radiotechnology, electri-

- cal engineering, and various technical journals.

An officer's technical outlook is also determined by his practical -
gkills and the teachers therefore connect theory with practice. While
studying technical disciplines in first-year courses, teachers explain
thier subjects on actual circuits and radiotechnical installations. In
second-year courses, much attention is given to parts used in radio equip-

- ment and to innovations being introduced by industries at the present
-~ ‘time. : : Co ' : -

- In practicel training, attention is devoted to the detection and
elimination of malfunctions in equipment. Malfunctions are initially
simple but gradually become more complex and the student has to detect

- and explain the cause of the melfunction and repair it independently.

We created technical clubs (kruzhki) to increase the theoretical
Imowledge to students. These clubs have been a great help to laboratory
work in perfecting training materials by making working models and other °
study aids. : - ' . '

Experience has shown that students who are active in the technical
clubs, as a rule, study well, teke an interest in equipment, are more
skillful in detecting and eliminating defects in equipment, and actively:
participate in innovation work.

Measures teken in off-duty hours along the line of militery techni-
cal propaganda play an important role in increasing the technical out-
‘look of future officers. The military technical section established by
the mrty committee has done much in this direction. The subjects of
reports and lectures by section members are widely varied. The lectures
acquaint the students with scientific and technological developments and

help them select themes for innovation work. -
o2k
~ 8<E~C-R-E-T
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Question-and-answer evenings on scientific and technologiedl topics

are also heldd with us. Depending on the themes, the best specialists in
the school, instructors of civilian higher educational institutions, and
engineers and technicians from local industrial enterprises serve as
consultants at these evening sessions.

Visual displays also play an important role in propagandizing ,
technical knowlédge. We have exhibits on "Soviet Artillery Science," . '
"Nuclear Physics," "Rocket Equipment," "To the Stars,” and others, demon-
T strating develspments of Russian and Soviet engineering and technologiteal
ideas, and the achievements of modern science. For daily information
on the most important achievements in the fields of science and tech-
nology, we have showcases on "ilews of Science and Technology," and "News

of the Day," in vhich the latest Soviet end foreign innovations are dis-
play‘ed‘ '

ganda. The content of the films coincides with the subject matter being
studied at a particular time. ' ' - :

Militery technical movies are an active form of technical propa-

. Military technical propagenda during off-duty hours, together with /
- plenned studies, has helped to raise the technical outlook of fubure S
officers. But a broad technical outlook is not an end in itself. If is

en important means for officers to increase the combat readiness:;6f

troops and prepares graduating officers for service in on-the~job train-
ing. It is b'kind of exemination of preperedness of future officersto /
solve complex problems in training and educating subordinates after !
graduating from the school. ' r

S
’
/

While training on the Jjob with the t:boops ; our students pa.rticipated';"
in the propegande of technicel and scientific knowledge among soldiers.
P and instructed them in various subjects. '

: _ On-the-job training in chasti and especially 4in podrazdeleniya is
i _ . also an important method of strengthening the schools' ties with the
‘troops and makes gaps in the technical training of -officers apparent.
S After such on~the=-job training, the students' Thirst for technical know-
G . ledge is noticeably greater. ; -

Judging by the response from ithe-ti'oops > the majority of fufure PR

officers of our school proved to be qualified specielists in practical
work. ' o ,

We orgenize the educationel process by taking into account every-
/| thing new which has déveloped within the troops and vwhich characterizes
o the development of military affeirs in present conditions. We understand
- that without a knowledge of troops and the actual conditions in which our
: graduates will have to work, it is igl}spossible to train officer cadres.
S-E-C-R-E-T
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We still have shortcomings. . Unfavox-able criticism has been receiveaq,

on gsome of our graduates from the troops. The number of ‘technical clubs
is insufficient. A small percentage of students participate in innovation
work. Q,ugstion—and answer evenings are not often conducted. Slides end
movies are inadequately used in support of lectures. Our ¢lub has not
become a real center ofmlltary and sclent:.flc propaganda.

The staff is 'taklng measures 0 eln.mmate “bhese and other short- _
comings and is searching for new ways to :merove ‘che 't.ra:.nn.ng and educa.- S
tion of offlcer canda.da'bes. ' ‘ :

The methods which we have discussed can be used in the troops.

Wide acceptance of such methods in podrazdeleniya would be an important
‘means of increasing the combat readiness and the future growth of the
mllltary-'theore'blcal, and practlcal knowledge of officer cadres in PVO
Troops.

: (A captioned photograph by Ye. FEDOROV on page 45 shows Maj G.
VYLEGZHANIN working on a radar set. Described as one' of the foremost
students in the Military Command Academy, VYLEGZHANIN was awar &éd a Len:m.
St.Lpend. by order of the Minister of Defense USSR. )

(A cap’tloned photograph by A: KOZOBROD on page 47 shows Sr Lt Ye.
SERGUTKIN studying political material. SERGUTKIN, commander of e podraz-
- deleniye, leads a group in pol:.t:.cal studies.)

~ Everyone Needs Training -- by Lt Col V. N. SAMSONOV (pages h8-n9)

‘ Abstract :

Refutes the belief that only poorly trained rocketeers need techni-
cal training sessions and maintains that regular technical training is
an important means of increasing practical skills, broadening theoreti-
cal knowledge, and developing the ability to react operationally to .

- unexpected changes in combat coud:.tlons.

Planning the Use and Repa:.r of ¢ onnnunlcatlons Equlpment -- by L‘b Col
G. P. BEL'SKIY (Pages 50 - 537 : -

Abstrac't

* Discusses how to plan the use, maintenance » and repair of radio
. communications equipment, .and primarily how to prepare and use schedules
i .eand graphs for planning the use, checkmg, and repalr of radio equipment
o '.over certain periods of t:une. : s :

~ No }l'IPorgiglq Dissem
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Radio TransgittervKuipment Caecks -- by Engr-Lt Col M. S« BRYUSHINKIN _
(pages 5E-57) |

Text:

/

A check of all apparetus and eQuipment'is_conducted annually in the -

- signal chasti and podrazdelen:ya of our troops. TIts burpose is to deter-

mine their condition according to basic'parameters, to establish whether

- technical characteristics conf'orm to rated values, and determine the
- fitness of the apparatus for further use. '

Such & check is.a highly effective means of controlling the combat.
readiness of signal_équipment, since it not only detects apparatus with

 low parameters but also makes it possible to bring them up to the esta-
- blished norms. If the commissions or repair brigades are unable to ‘do

this, the apparatus is sent immediately to a repair organ.

Experience shows +that timely, high-quality equipment checks make
it possible to increase the interval between repairs-of apparatus and
signal installations by 50-100 per cent. Unfortunately, however, checks
are not everywhere conducted st the broper level. We shall consider

several aspects of equipment cizecks, especially measuring the parameters
of radio transmitters. ' : :

As is well known, the following electrical berameters are measured
during an equipment check of radio transmitters: current in the antenns
equivalent, frequency stability,:coefficient of asyrmetry of output and
input, chassis-to~ground resistance, and degree of distortion of the
telegraph signal. In addition, the tuning of the transmitter to a regu~ .

lation antenna, the operation of remote apparatus and its communtation

system, and the signal distortions during keying are also checked.

The check should begin with tuning the receiver andlchecking its
operating modes. This is performed with instruments for checking the

for the same classes of operation at which similar tests were performed
at the factory. The check ishade‘on a factory- . hand-made enteuna

equivalent or on an ordinsry elactric lamp of corresponding power.

! o , . :
- In-radPo transmitters of 100 watts or more the spread of current

- values in tube circuits of all cascades, except the output cascades,

should not exceed-'# 25 per cent of the velues shown in the standard
regime of the log book. R o '

A different load is permitied in t@e tubes of the output cascades
which operate in parallel. However, the currents of their screen grids

27
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A long run is conducted to ¢heck the stability of the modes of t150X1
transmitter. The radio transmitter should be operated for one hour with
| a continuously closed key and ventilation. Whenever thereis a deviation.-
3 from the norm of any parameter -- for example, a.nodic; voltage -- 'i;he_

' transmittér run is discontinued and the cause of the melfunction is

détermined and eliminated. 1In these cases it is also necessary to mea-
sure the amount, temperature, and circulation rate of water in the cool-
ing ring of ‘the radio tubes. ‘

The aging of selenium washers of a VSR-type xectifier may be checked
indirectly by observing the stability of the rectiifier voltage. In
- order to do this it is necessary to tune the transmitter in a telegraph
mode, press down the'key, end note the magnitude of the rectifier viltage.
' After 15-20 minutes, another reading should be made of the samc.a voltage
i : and compered with the first reading. If the rectifier's selenium washers
;’ are working normally, the voltage should remsin unchanged.

The power delivered by the transmitter to an entenna or its equiv-
- alent is determined by the current in the antennea equivalent and its
. resiStance according to the formula Pz £5R. - Memy radio transmitters
have antenna equivalents, and where there sre none they can be.-made out
of lamps or 60-70 ohm vitrified resistors of corresponding ratings. The
current in the circuit of +he'!antenna equivalent is measured with an -
emperemeter which has been checked prior to use.

. Af'ter measuring the power, a check of +the transmitting ontennae,
feeders, fairleads, and antemna switches is conducted at maximum trans- ,
mitter power. The transmitter is operated for 30 minutes with a closed '
key. During this time special attention is given +to detecting breakdowns
and glowing or heating in the feeders, comm witators, fair-leads and '
switches. Heating is checked by means of a thermometer. In measuring
temperatures, the head of the thexmometer should be wrapped in foil end /
pressed firmly ageinst the element being tested. _ /
' : Lo - '
The temperature of heating should not exceed the temperature of the
" . surrounding medium by more than the following values: for commmtators
-+ of short-wave transmitting antenmnse -- +659: (large), +20°C (Small);
for switches of long-wave transmitting antennae —- +35°C; for hoses
of antenna commutators -- ‘*‘6500; for rod antennae and antenna fairleads
with pmrdcelain insulators +T709C; for feeders made of high-frequency cables
-~ not over +70°C. . : '

‘ The frequency stability of a radio ’cransm:‘;b'bé/r is determined by the
stability of its exciter. The ‘principal method of accurately measuring
frequencies is the method of comparing the frequency being measured to a
standard Frequency. The comperilson 1ls made with the frequency nearest

to the frequency being measured Py isolating the frequency differenve and
the subsequent determination of its exact megnitude. The standard fre~
quency may also be adapted to the exact velue of the frequency being
measured. . gpepea L

-~
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The frequency stability of the exciter is checked by com sring ite

eperating frequeney with stendard frequencies of calibrators KCh-2, ' /
KCh-1) or according to the signals transmitted by speéial radio statiorns. ‘
In workimng with callbrators, the voltage of the frequency being measured

is fed from the exciter output into the calibrator input and the absolute
instability of the frequency is determined according to the Lissajols /
figure. The extreme and middle frequencies of the exciter are usually //

tested. v

e Rt e nieldoh ot - WS, R 1 w8

If KCh-2 or KCh-l calibrators are not available, ‘the check may be
made by comparing the transmitter frequency with a frequency of standard
radio stations. Theése stations transmit on standard frequencies daily -

‘ from' 1015 to 1045 hours Moscow time. On even-numbered days they trans-

; _ mit on 10 mes and on odd-numbered days, on 15 mes. Dots are transmitted
during the first three minutes and then, for two minutes, second count-
ing, and after that, the carrier oscillations of the corresponding fre-
quency.. Using stenderd frequencies of 10 and 15 mes and the harmonie
frequencies of the exciter, it is possible pe/éheckwthe following operat-

o ing frequencies: 1000, 1250, 1500, = . 1875, and 2000 mes. Standard

. - frequencies and corresponding values of exciter frequencies being checked
are given in the following tabdle; = = - ’ -

s

.“l o ' F ) ) . . ‘..
o | Standard rggggggy‘ Hermonic %¥7P031t10n of Sw1tches}
Frequency,| Checked, | Number | |
Mes: Kes Y b1 v 2 |03 Lo
; | A e ————— e . ettt e s e e e ': -
! L : 1000 |- 10 1 11 )4 }_
0 | 1250 8 N I
| 2000 -5 301 L7 b
' | o {
15 1500 10 A S R ¢ 2 |-
11875 -8 11516 ko
For conducting measurements at the input of a radio receiver operat-

ing In a telephone mode, the signals of a standard radio station are
used simultaneously with signels of the radio transmitter being checked
- (fig. 1). As a result, a voltage with s frequency equal to the differ-
" ence of the frequencies of the input osecillations will be produced at
the receiver output. Another measuring process is that of determining
L the exact value of the difference frequency (audio) by comparison with
P the frequency of en accurately graduated audio-frequency oscillator.
‘ - The value of the frequency received azt the audio-frequency oscillator
is an index of the frequency grﬁor of the signal being checked as "

i 29
' §-E-C-R-E-T

e e e efey pe

" No Fovreign Dissem

' Declassified in Part - Sanitized Copy Approved for Release 2013/11/08 : CIA-RDP80TO0246A071600020001-4



| I
Declassified in Part - Sanitized Copy Approved for Release 2013/11/08 : CIA-RDP80T00246A071600020001-4

S-E-C~R-B-T

! No Foreign Pissem

T}

i L compared to the standard. When checking the accuracy of operating 50X1

frequencies, the exciter and neasuring apporstus should be turned on
at least one hour before begimming the measurements. Thae sequence for
measuring frequencies is as follows. First the line input of the
receiver/and the audio-frequency output is connected %o the horizontal
scanning amplifier input of an oséillograph. Next the rcdio receiver

‘ is tuned to the frequency of a standard signal in the telegrcoph mode,

: ~and the transmitter is tuned to.one of the five frequencies bLeing

: " checked in the ‘telegraph~frequency modulation mode with a frequency

shift of 4 f =62.5 cycles per second, minimium power, and the

smellest coupling with the antemna circuit. : :

- —

— i e e
:;,;-ﬂ S T )
i .'l i . 1 . %m@
‘ . _ i I j :
o B T #__._,__M;;i_,: K . Radio transmitter
; B ) N Hy, o ¢
i B ¢ 4o ) ';”:Tﬁ.‘i‘ TR I T F'" corveen -
: CRI T ]| | 3
: :1 "_JL,__AL.‘, ‘.-JLAE,:‘».«:_V.;‘,‘{ % aman . b - i ; .
' F ababe@dmats oA : cejt T
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The receiver is then switched to the audio mode and ‘he telegraph
key is pressed down. The trarsmitter will emit frequency "V and there
| Will appear at the receiver output an audio-frequency oscillation (F)
N o equal to the difference of ‘the harmonics of the frequency being checked
| - (nfy) and the standard frequercy (£o):

F = nfy - £, where £y = - (fom"' A Tt A £'y - the error
of the frequency being checked.. 2 2 : v

' Following this, the audicé-frequency oscillator is tuned to a fre-
quency at which a steady figure in the form of an ellipse or circle is
 seen on the screen of the oscillograph.

, The frequency (F) of the audio-frequency oscillator will be equal
; to the difference between the harmonics of the frequency being checked
Ly (nfy) and the standerd frequency (f£_). However, since from = fe, the
I ~ total deviation of the transmitter %requency will be equal to:

K ' | A f N flos T
I [ v= 4
| T s
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"' . ing of the voltmeter inserted between the ertificial midpoint and the
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The error of the frequency being checked with a shift of 62.5 cy5x]

per second is then determined by the formula:

A ¢ = F A £
- Von - T |
The fré’quency error with an open key é f'B = F _ A f) and
also with frequency shifts of 125 and 250 B T2
cycles per second, is determined in the same manner.

The coefficient of asymetry of the transmitter at the output is

‘measured by a method employing three electronic voltmeters. iThe latier

should have measuring limits which correspond to ‘the voltage at the
output of the transmitter being chetked. To meke ‘the measuremnents the
cireuit shovn in figure 2 is set up. The transmitter is tuned to an

' antenna equivalent R = 20 olms (10 ohms in each shoulder), consisting
. of vitrified resistors rated at a corresponding power. The volfmeter

readings are noted for three points of the transmitter band: the begin-
ning, middle, and end. The coefficient of asymmetry is computed accord-

d st S
S e
. —Eﬁgr—"— 1

where Uy and Up are the voltineter readings in volts cnd Ugy is the read-

chassis of the transmitter. i

The value obta.ined.,for" the _coefficient of asymmetry should not

o éxceed 2 - 3 percent. :

\ The modulation factor of the tremsmitier is determined by working
with the microphone or laryngophones of the set. An IM-21 (mi-8, 118,

IM-13) is the measuring instrument used. <he modulation factor is mea,.-f- ' 2

- .sured at the lowest Ifrequency by the circuit shown in figure 3. /e

The radio transmitter aind. modulation lines are éhecked. with a )
signal generator or dot-pulse generator. The trensmitter of an II-57 /

" may also be used. The transmitier Qr generator is set up at the modu- /

1ation point and the radio transmitter is tuned in the usual manner to
one of the operating frequencies. Next, the generator is switched on  /
ot the modulation input of the transmitter. Its modulation speed is /

;

" adjusted according to the oscillograph to a point at which a distinct ‘ Lo

ond steady impulse signel, supplied at the modulation input, appears
on its screen. The shape of the signal fed from the transmitter should
e rectengular, without distortion, and its length should correspond

" to the duration of the spacing (fig 4).

b3 e
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shape of signal received
this an Oscillogreph is connected
a rodio receiver tuned to the

FOllowing'this, & comparative check of the
at the transmitter output is made. For
to the -modulation point at the input of
frequency of the transmitter,

The signal received from the transmitter output should not differ
sharply from the signal given off at the input. A slanting front of
signal buildpup,'dips in its horizontal part, a sharply expressed bias /f
or breaking down of the signal indicate a malfunction .of the trans- ,

cults of the output
cascade power Supply, in the keying reley, ete.

The characteristic shapes of signal distortion resulting from fre- //'
adio transmitters are brescnted in /

figure 5. It should be noted, howeve%, that the check will be valid only

vwhen the modulation lines and radio receiver in the checking circuit 2

If an II-57 is aveilable, it is possible to dete

rmine the amount
of distortion and the bresence of characteristic dist

ortions in the

good check to use during daily

work. With gradually accumulated experience and factual data, vhich

give a picture of the characteristic malfunctions of g transmitter on
an oscillograph installed at ‘the modulation point, it is easy and quick
to check any radio transmitter and determine its technical condition.

The chassis grounding of the transmitter remains 1o be checked.
This is very important because there are cases in which, for one reason
or another, a high voltage passes through the chassis, Presenting a ser-
ious danger to “he operator and possibly resylting in injury from a

-high-voltage current. To prevent this the radio transmitter must be

carefully grounded and the condition of the grounding gystematically
checked. , 32 :
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The quality of the chassis ground is checked with an ohrmeter fb:,5OX1 /
connacting the leads t0 the "Ground" ‘terminal of the transmitter and /
: ‘ to the busbar of the transmitter grownd. The ground is considered g
; : Tully satisfactory if the measured chassis-to-ground resistance does hot _
: ’ exceed 0,03-0.04 ohms. ' S
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Pig, 5. -

.., 2 = Spurious modulation of an AM signal by an alternat:

‘with a frequency of 50 cyeles per second?nb - godulg?t.ioing‘;lzfgf ﬁ:eg‘ic'
DChT by an alternating current with a frequency of 100 cycles per second
and a modulation of M—hO‘}'o; ¢ ~ spurious double modulation of signals

of a sta.r‘l':-stop apparatus with 2 frequency of 50 cycles per second and
a modu.lat%.on oinlsld-30-50 %; d - Spurious radiation in the spacings; 4
‘€. = premature ocking of a transmitter. acing; - i
of the transmitter, o o atter SP?CIng" ¥ - poor tuning
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Regardless of the results of the measurement it is necessary to 50X1
- carefully and systematically check the entire grounding system of the _
. radio transmitter. Constant control over this system may be accomplished
by checking the quality of redial beams, ground busbar, and busbar con-
necting the transmitter with the total system. The checks are made by
random inspection of the beams and the shape of the collecting bar.

| Experience in the maintenance of sim al equipnent in the leading '

. - . podrazdeleniya shows that annual equipment checks in conjunction with
- high-quality daily service and well organized inspections make it possible
to increase the interval betwesn repairs and the relikbility of radio -

transmitters. o : -

: 'Methods for E:xtending Engine Operation Periods Between Overhauls -- by
i Engr-Capt V. A. OKHRIMENKD (Pagzes 53-60) ; :

s ‘Text:

A patriotic movement is spreading among. the personnel of radio-
L ~ technical troops chasti and podrazdeleniya for exeuplary serviecing of
~ . . equipment and for carrying out maintenance without the aid of KRAS
.. (field maintenance shop persomnel?). Many rader sicihion crews have
.- pledged to extend operation periods between overhauls for the cquirment
~ vhich they use and to economize fuels, lubricants, and other materials.
. During this socialist competition, the technical levels of cquipment
servicing have been noticeably raised and the quality of maintenance
work has been improved. However, in spite of the results achievel
" equipment occasionally goes out of order du¥ing operation. This has
: happened predominantly with electric power supply equipment.

Analysis of the defects shows that most of them could have been.
- prevented by tinely maintenance work and by observance of the rules for
- turning equipment or or off. We will consider in greater detall the
reasons for the Cccurences of rmalfunttioning.

‘Defects in the mechanical parts of electric power assemblies are
usually due to mechanical weésr in which parts change their original
dimensions and shapes and alsc due to distrubances of adjustments
becguse of weakened fastenings, breakdowns, ond deformations of parts
from jacorreet use. : :

~ Whole assemblies go out of order when individual mechanisms fail,
‘ especially when connected -parts fail., Failure in connected part
N couplings occurs because of changes in the characteristies of the
/ coupled parts, i. e., when settings are exceeded. For example, if an
engine does not develop a required power setting, the reason can be

3k
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- that the connectlon cha.rac“cer istic is disturbed between the cylinder and
piston rings, the piston and piston rings, piston sad cylinder, etc.
Change in this coupling characteristic of Joined parts occurs because
the dimeysions and sh'gé@s of “these parts are changed: +the cylinder
Qiameter’ is increased, the piston diometer is decreases, the shape of _
either of the pa.rts is altered (ovally, or conically), and they become
defective. . _

Practice shows that the wear of parts and mechenisms is not equal
in absolute value, and at various stages occurs at different rates,
~with equal numbers of operatisn hours, vhen using even a siangle-type
assembly under various load COIld.L'L_LOn“ Zncluding temperaturc and other
factors. A curve showing the build-up, ‘.mecha.nlcal wear of counected
- parts depending upon time is shown in figure 1. It is typm‘,.l for o
P - most of the connected parts of electric power assemblies. ' ~

! o - Benuwuna amowmt of _
’ umoead - onm : . : <

' mLn l
: ‘

T B |
iv 'Ix a—w/ll‘ _IH— 5 ) l
iy :
i

) Uil Bpemn
Vo p?L"PL : hle 1 pgﬂam
, f., p—— e ——~bperation
; ! ‘ Pnc. . time
l"lgule l

The curve is clearly divided into three parts. In the first
period (OA) intensive wear occurs chiefly because of smoothing down
and abrasion of uneven part surfaces and wearing.in of friction suriaces.
In the second period (AB) natural wear of parts occurs. Here, wear
: [ slowly increases during the lengthy period T.. Therefore, the curve
B R which characterizes. the growih of clearances has a straight line part.
{ - . The third period (BC) confoims to the progressive increase in the wear
N of parts with clearances between them increasing sharply. Cocnnected
parts begin to work noisily and then begin to knock. TIf preventive
measures are not taken, further use of .the assembly can lead to brea.k—
' down.  Wear during this period is ’cermied injurious.

To eva.’l.u\{a‘te the pern.ods of service between overhauls, the third
B - part is excluded since the end of normal operation of a connection must
LR _ _be considéred as the attaimment of the limit of allowable wear. There-
i ' fore, the time of service for any connection operating within an estabe-
| - lished regime can be expresszd by the following relation:
o 35
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T = Tpr-f- T3
g T = Hmax 'Hmin .
' tga ?
/
_H H
b : _ v - T = max= nmin .
] ; : : - tga + Tpr
' where T is the period of service time between overhauls for o connection;
is the time of assembly run-in (the time for breaking in the

connec%ed pa.r‘ts,
* L o Te is the time of normal service of the connected parts;

e Hma.x is the allowable reduction of setting through wear (allowable
. wear);

H111:1;3. is the clearance of the connection after break-in;
| . : By (shown in fig. 1) is ‘the beginning clearance of the connection;

L tga is the value which characterizes the intensity of connection
s Wear. o ' '
From the indicated relationship, an assigned period (T) between
. overbaul periods of a connection can be derived by nainvtaining the value
L of the numerator and the denominator of the Tivst term of the cquation
- within fequired limits, since Ty, is constant. leasures teken to main-
‘ tain an intensity of wear (tga) at a level no higher than noimel are
o in the realm of usage, and measures teken to maintein a2 certoin limit
;  to fitting expansion (Hygx - Huin) are in the realm of repair. Naturally,
. © . all speclalists are interested first in measures taken during usage since
A . .. .. questions of repair camnot be fully resolved under f£ield conditions.
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I . We will cen51der in more detadl how the amount of wear during breads~in
i - dnfluences the period between overhauls. The increment curves for wear
S of two identical working pairs are shown in figure 2 with the exception
that the pairs are broken in uader different conditions., The conditions
for breaking in pair II were better then those for brea..:mg in pair I.’
. Thus, when compared, there is 2 small difference in wear ot the end of -
‘the breakdmperiod (H inl - Hainp) end the time interval between over-
“hauls for pair II (T If is s.i.e;nf:z.ca.nuly greater than uhe corresponding

Ty for pair I. , /

This illustrates how the breaking-in period for electric power
equipment plays an importent role in prolonging its period of service’ )
~ between overhauls. This is why all new or reconditioned equipnent must /"
- be broken in under the most favorable conditions. Therefore, careful /
oiling of the system and filter elemerts, more frequent oil changes, and
strict observance of operating temperatures during breaking-in periods
are very important. , - _ /

WM b e e
s

‘ From the relationship which we considered earlier , it is also evi-
dent that the interval between overhauls is increased if the amount of
‘ the intensity of wear of a connec«,:,.p is reduced. To do this during
- usage, it is necessary to devélop the best possible conditions of lubri-
' . cation, temperature, and load for the working parts ¢ components and
: mechanisms. As shown by experience, such results con be achieved if
! high quality fuels and lubricaants are used (i‘uel and oil should be clean
and conform to the All-Union State Standard which applies to the ser-
-vieing instruetions), if the equipment is properly lubricated, end if
the oil and filter elements ars replaced and the equipment is greased
at the proper times.

IR It is also required that optimm temperature and load conditions

o - be maintained to decrease scale formation. Spec:.f‘led clearances must
be adjusted carefully and at the proper time) while rules for starting,
for switching on loads, and for opera.ulon are strictly observed. If the
equipment is 1d,}. for longr periods, the rules for equl_pment storage
must be strictly observed.

The unrequired dismantling and reassembly of mechanism parts has
an influence on the amount of wear of comnections. Actually, each dis=
mantling is connected with some disturbance of breek-in procedures
-~ ond with a necessity for repeating the break-in process due to poor
o fitting of parts, to improper tightening of bolts, etc. It is important
. to0 keep in mind that during the breaking-in process, uneven "crusts"
| P of metal layers must be removed. A comparison of two curves showing
~ ' . +the wear of identical comnected pairs is shown in figure 3. The operat-
C ing conditions for these pairs are identicel except that the first con- .
: n'ec”cion, (its wear is shown by curve I) is disassembled and reassembled
" during the usage period, which does not occur with the second connection
(its wear is shown - by curve IT). 37 -
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Figure 3.

As is evident from the figure, the service time of the first con=
nection Ty is significantly less than the time of service for the second
connection Top. Therefore, it cannot be considered normal when power
mechanism parts are dismantled only to check their condition, but
unfortunately this occasionally happens in sctual practice. Such "main-
tenance" is far from proper care for equipment preservation. This is
why it is necessary that new methods for determining the condition of
I~ engine and generator parts be examined and that those already developed
. "~ be publicized. Examples of such methods include listening to parts
"~ . connections with a defectophone, checking temperature alteration, and

. readings of check instruments, etc. . Technical literature should also
' publicize and discuss means of removing scele from wihc surfaces of
' combustion chambers » Pistons, and piston rings withuut tearing the
. engine dowm.

Al 8 B S ke © 0 bR b i s o
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_ Measures taken to facilitate starting and to decrease the time.
‘required for engine warm-up are important to prolong the service time
of engines between overhauls. It must be noted here that starting,

_ stopping, end operating an engine which is not properly warmed up is

¢ inevitably connected with operation under faulty lubrication conditions.

~ . At such moments- maximum engine wear is achieved. Therefore, the number

co of starts before an engine is warmed should be strietly limited.

! - Measures to facilitate starts and speed up warm-ups are well known.
Equlpment should always be maintained in a technically correct condl’clon,
'its assembly should have accessory heating elements, the engine

- thermostat should be readily accessible and in proper operating
condition, etc. To ald in engine warm-up, under winter conditions it

_ v, is recommnerided that there be a radiator thermostat and that the engine

i be preheated before starting. :

[N

Tt is strictly forbidden to use unspecificd Gevices with low
. ignition liquids for starting diesel engines, Iace this can 1ead not
only 'to damage of d:.esel partu , but to accider.z.

The cont:.nually growmg 'skill of our elec.. cians and mechanics P

¥
' the :mcrease of their 'bechnlcal knowledge, and %i.. constant development
- N ,§-E-C-R-E-T 39 -
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of equipment make it possible at this time to consider each failure of
.- electric power equipment as an unusual ocecurrence. Each breakdowm and
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all sbnormel wear observed in mechanisns must be thoroughly studied to
establish the reasons for their occurrence. Without this, it is not :
possible to take measures to Prevent similar occurrences in the future.
Thus, sufficiently effective methods are available to redar station = .

- -erews which, if skillfully used, meke it possible to maintain high and
©. " constant combat readiness of podrazdeleniya, to lengthen the periods,
" “between overhauls, and to conserve all motorized equipment, fuels, and’

electric power ‘equipment.
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- Aircraft Fuel Systems -- by Engr-Col N. Ye. ZHOVINSKIY, Candldate of 50X1

Technical Sciences (Pages 61-66)

‘Text:

/ o
Studying the subject, "Aircraft Fuel Systems," will help flight
personnel gain a good understanding of the operation of the system on

which flight reliability and safety depend to a significant degree. A;

knowledge of fuel sequence and the ablllty tofcheck reserves in the
tanks quickly, play an important role in employing the aircraft's
verformance characteristics.

For a good atudy/of the subject, visual training aids must be
constructed -- a line diagram c¢f the fuel systen, diagrams of the
operation of individual units (valves, booster and transfer pumps),
the compartment of negative G-forces, the drainage system, and the
pressurizing system), and cutaways of assemblies and mock-ups. '
Moreover, there should be visual training aids on'the placement in the
cockpit of fuel control instruments, warning signals (lights and

'vsignal lamps), and operational coutrols of the system.

Six hours are set aside for'Studying the subject, i. e., three
lessons of two hours each. How should each lesson be organized and

o on which problems should the instructor concentrate his attention?

The first lesson should be an examination of the function of the
system, the makeup and arrangement of parts, basic technical facts, and

L '”_the operation of the system. .The-primary functions of the fuel system
.. include the following:

Constantly supplying fuelftofﬁhe engine in any flight conditions

“and at various engine operating modes. The section of the fuel systen
from the service tank to the engine pump fulfills this function. Here

the instructor should point out that drainage and ‘pressurizing systems,
which will be examined 1ater, exert a great influence on ensuring fuel
supply to the engines. : . vj -

Ensuring the as51gned distance and duration of flight. This
depends on the weight of the fusl supply on board the aircraft, i. e.,
on the capacity of the system and the specific grav1ty of the fuel.
Flight profile and attitude, and engine Operatlon,_which relate to the
subject of distance and duratiou, ought not to be examlned here,

Maintainlng aircraft balance within the tolerable limits during
in-flight fuel. consumption. This is caused’ by the automatic system of
fuel- expenditure from different tanks according to a specific program.
ko
© | 8-E-C-R-E-T
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Thereupoh, the instructor should draw student attentlon to measurgny-
associated with the dependability and safety of system operation and to
the means of aceomplishing preflight and in-flight control of its
. operation. For this, the physical aspeets of the system, the location

; of filler Spenings and drainage openings, the arrangement of units, and
‘ system control and inspection iastruments should be exanmined. '

After this, attention may 9e turned to an examination of the i
operation of the fuel system, pointing out its special features and the 
complex conditions in which it is found.

As is well known, a modern aircraft flies in various conditions
o which can change quickly. Poss2ssing a high rate of c¢limb, the fighter
{ - gailns altitude in a short time, during which the pressure in the fuel
" system changes. In some cases, the pressure drop on the fuel surface
can lead to an interruption In the operation of the fuel syster. ’

When executing maneuvers, (3-forces are created which effect the
entire aircraft, including the fuel system. Negative G-forces, for
example, can lead to a disruption of fuel feed from the tanks to the
aircraft system as a result of the flow of the fuel from the lower part
of the tank. To eliminate this, negative G-force compartments were
mounted in the lower part of service tanks on fighters.

During engine operation and under the effect of aerodynamic loads,

- vibration loads are-created on aircraft which also effect the fuel
system. Fuel expenditure on an aircraft widely varies, depending on the
engine operating conditions, and increasing as much as 10 to 15 fold.

In these conditions, the fuel system must possess the necessary pickup
to ensure the supply of as much fuel to the engine as may be required

“at the time. Aircraft fly at various altitudes and in a wide range of
alr temperatures -- from minus bO°C to the high .temperatures caused by
aerodynamic heating.

An examination of the features of fuel system operation during

, - £light at high altitudes must begin with an analysis of the physical .

: - phenomena originating in the fuel. In any liquid, as is known,

. evaporation occurs, the intensisy of which depends on the temperature.
The specific tension of the vapor corresponds to0 the temperature of the
liquid. The closer the pressure over the surface of the liquid is to

- the tension of its vapor, the more intensive the evaporation. When
- -vapor tension exceeds pressuré, the liquid begins to boil rapidly.
R - Gases dissolved in the liquid can escape under lower pressures than
e .. "those at which the liquid boils. ‘Consequently, as- altitude is increased
1 j . . the liquid in the fuel system muy begin to boil. :

om
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When liquid is flowing in the fuel pipes, pressure gradually drc50X1
because of hydraulic drag. In front of the pump, the pressure in the
fuel pump delivery line is lower than in the beginning of the pipe.
However, even if the fuel pipe is located directly in the tank, the
pressure }n the suction cavity will be lower than in front of the pump
because of the inflow of fuel. When there is low pressure over the
liquid in the suction cavity, there may be an intensive evaporation of

“the liquid and an eéscape of air and other gases dissolved in it. A
spray of liquid may burst out and the fuel flow and the pressure .
created by it might fall to zero, that is, so-called cavitation might
ensue. This phenomenon is accompanied by the appearance of noises in the
pump and ‘jolting and interruptions in the operation of the fuel system,
possibly even engine failure ir flight. : '

B L L P SPRRPR P SEEPRE -

[

‘ _ Cavitation occurs in the suction chamber of the pump in the event
- .~ of a pressure drop to an amount equal to the vapor tension of the v
3 T liquid, when there is dissolved air or under higher pressures. Hydraulic
e drag and oil drainage may occur between the puup inlet and the suction
P : chamber causing the phenomenon of cavitation. Moreover, when pressure
in the suction chamber drops, leakage occurs from the- high-pressure chamber
through'the clearance gaps. during intake. To decrease the leakages, it
e is necessary to have some overpressure.

Thus, to create normal coriitions Ffor operation of the puip, it is
necessary o create pressure in frout of the pump which exceeds the
vapor tension. The minimum amount of overpressure which provides
constant operation of the pump is called a cavitation reserve of pressure.

Based on these statements, it can be concluded that pressure in
front of the pump should be no less than vepor tension plus cavitation
reserve. It should be noted that during high-speed revolving of the
osclllating unit, high pressures created by the pump, and large '
expenditures of fuel, the pressure requirement in front of the punp
- ) increases. While pressure in firont of the pump for old types of Jjet
_— o engines, the VK-l for example, should be approximately 0.3 kg/em™, it is
= : more than 2 - 2.5 kg/en® for modern engines. On old aircraft it was
- possible to create overpressure in front of the pump merely by means of
- ;& booster pump, but on modern a‘reraft & multistage increase of pressure

g . in the section from the tank to the primary pump is used to create the
pressure requirement in front of the pump. This is accomplished in the
following manner. An auxiliary pump is mounted in the engine which
creates pressure overcoming the hydraulic drag of the system located

; between the auxiliary and primary pumps and sufficient for the normal

S operation of the primary pump. Usually located in this section of the
I+ . . system are; flowmeters, shut-off coeks, and, in some cases, fuelw~o0il
/ : coolers and other units, in addition to pipe lines. '
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However, to énsure that the auxiliary pump located in the engine S0X1
can operate normally, it is also necessary to provide a specific amount
of pressure in front of it equal to the vapor teunsion plus the minimum
cavitatlon reserve required for operation of the pump, as instructed
previouslys The asuxiliary pump can operate in several modes —= under
small expenditures of fuel, and even in conditions of small vacuums;
but under large expenditures of fuel, a specific overpressure in front
of the pump is required. This leads to the following rule which o

~ confirms the above statements: the absolute auxiliary pressure in front
- 0f the pump should be no lower than 0.6 - 1.2 kg/cw2, depending on the
- mode of operation.. o '

- Since in high altitudes the pressure of atmospheric air may drop

; ' to very low quantities, (here the training instructor ought to use the
; g graph of changes in atmospheric pressure st different altitudes, based
" S on data of the international standard atmosphere shown in figure 1), a
| ' - booster pump is installed in the fuel system service tank to ensure the
' ‘ Operation of the pump. On high-performance aircraft, this pump is
usually mounted in the negative G-forces compartment and creates
overpressure of 0.6 = 0.8 kg/cum?. R

o Here, 1t should be indicated what distinguishes absolute pressure //
, . from overpressure -and what it anounts to in the booster pump. It /

-~ consists of the pressure in frout of the pump. inlet and the over- °
1 pressure created by it: R Lo

" B Pnp=_A Pnp‘ be, R R : , | /

. . .- N ' .
where Pnp -= absolute pressure created by the booster pump,

- _ 23 Pnp we overpressure created by the booster pump,
Py -= tank pressure.
. After that, the work of the booster pump should be examined.

| Just as with any pump, the booster pump can wotk only when the

. pressure in front of it excéeds the fuel vapor tension by the amount of

‘ the minimum cavitation reserve requirements for the pump. Depending on

_ the type of the booster pump being:used,_the pressure requirement in

R o front of it should be no less than 60 = 150 mm of mercury, which is 0.08 -
i - = 0.2 kg/en®, Under lower pressure, the pump begins to work in

o cavitation modes which leads to a break in fuel feed to the engine, to
breaks in its operation, and even to failure in flight. B

o The problem of creating normal conditions rfor work of ‘the booster ,
.. pump. should then be examined. Using the graph of changes in atmospheric.
3 ' : pressure at different altitudes (fig. 1), the pressure requirement in
: - front of the booster pump at each altittde shoull be indicateds: - After
i o taking'séveral ‘valuesrof the pressure-requirement in front iof the = .
LI -~ booster pump as examples, it is possible to find the ) '
' C ' B ... S5=-E-C-R~E-T .
No Foreign Dissem
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-altitudes up to which the pump could work if there were no increase :00X1

tank pressure. For example , an altitude of approximately 15,000 meters
corresponds to 60 mm of mercury of required pressure, and 12 ,000 nmeters
corresponds to 150 mm of mercury.? If the pressure in front of the pump/ '
should be mo.less than 200 mm of mercury, then the pump, with no
overpressure in the tank and a small amount of tension acting on the /S

~fuel, will no longer work at ar altitude of approximately 10,000 meters.

The use of fuel with a high vapor tension lowers even more the
altitudes up to which the work of the fuel system is ensured. Here it

is pertinent to examine the problem of how to provide for normal operation ‘/

of the booster pumps at greater altitudes. It should be pointed out

 that the pressure in the fuel tank, P, should be no less than the

minimum pressure requirement in front of the booster pump P pot (szPpot) ’
and the tank pressure is equal to the external sir pressureat given

~altitude P, plus overpressure (&)j [ﬂ :

sz: Pp+APb' B - '/Iv

Furthermore, using figure 1, one should point out what the over-
pressure in the tank should equal when the pressure requirement .is
achieved. Having assigned the pPressure requirement in ‘front of the pump
and the altitude of the flight up to which it is necessary to ensure
operation of the booster bump, and, subsequently, the work of the entire
fuel system,.it is possible to Tind the tank overpressure which satisfies
the prescribed conditions. let us assume that P ot =150 mu of mercury
and flight altitude H =20 km. Reading as indi¢a€ed in figure 1 by the

arrows, we receive the required tank overpressure asd Py =110 im of

~mercury, or 0.15 kg/cm®.

- It is easy to. show by this exampl: why increased pressure in fuel

i

T e e e ettt s e & am b ———

B, mmpmcm -
soo} T of mezrcgry
700F o
600t

. ) 5 §
. ‘ 0.
MRS 11/1] ' . .

' 3.‘Zl}0 ﬂx_m'm""i‘"‘" é 4]
it L o = . Pt
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In those cases where fuel is supplied to the service tank, for 50X1
example from the drop tanks, nct by means of fuel transfer pumps, but
.as a result of overpressure caused by forced explusion, it is necessary
.to explain to what the overpressure should be equal. Since in the service
tank there is Pb, as explained earlier, for the purpose of feeding fuel
into it from other tanks, especlally those situated lower than the service
tank, it is necessary to creat specific overpressure in them. It should
be sufficient .to raise the Tuel to a height corresponding to the ,
difference of the levels between the lower part of the tank, from which
the fuel is transferred, to the level of the fuel feeding into the
service tank, considering the actions of G=-forces on the aircraft, and the
overcoming of hydraulic drag and overpressure in the tank. The following
data, which are easy to calculae, may be adduced. The auxiliary
pressure required for raising the fuel one meter,fconsidering G-forces,
: is 0.07 kg/cn® and the hzdraulic drag of one mebter of pipe is
: approximately 0.02 kg/cn~. |

et o b

Breaking the hermetic sealing of the pressurizing system can lead to
breakdowns in the order of fuel expenditure from the tanks, and can
- confuse the pilot with regard to the aircraft fuel reserves. Therefore,
much attention must be glven to the condition of the pressurizing system
T~ and to tight closing of the tank fillers.

The traiding,instrUCtor, having the gravh of atmospheric changes
and knowing the pressure requirement in front of the booster pump, can
easily show how much the toleratle altitude can differ with a failure
in the pressurizing system, similar to determining the required amount
of overpressure in the tanks. Using data from the standard atmospheric
chart, with different pressure requirements in front of the booster pump -
and an absence of overpressure in the tenks, the maximum altitude up to
which normal operation of the fusl system is possible, can be obtained
from the following table: o

- Required pressure in tront of the pump 200" 175 150 125 100 75 50
(mm on the mercury column) - ‘

Maximum £light altitude (meters) - 9800 10700 11500 12800 14200 16000 19000 °

‘Attention must be given to the very important circumstances which
v effect booster pump operation conditions and the entire fuel system. The
P : altitude indicated in the table up to which the fuel system can operate
1% : relates to a horizontal flight attitude. When the ‘aireraft gains altitude
’ and when there is no Overpressure in the fuel tanks in front of the
booster pump, fallures in the operation of the fuel system might begin
at significantly lower altitudes. What is the reason for this phenomenon?
/ There can be a diverse quantity cor air in a dissolved state iin the fuel
' amounting to 12 or 13% by volume, depending on the pressure. When
altitude is gained gradually with slow vertical speed, the alr dissolved

. b
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in the fuel gradually escapes and does not affect the operation of th50X1
fuel pump. The lower the pressure, the less dissolved air in the fuel.
: With increased pressure in the sank, the separation ef the air also

; - does not affect the operation of the pump. The training instructor can
o explain whgt happens in theifuel system during fast vertical speeds and
failures in the pressurizing system. .

O S LP U .S TP PIEE TR
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In figure 2, a graph shows the changes in percentages of air :

. L dissolved in the fuel, depending on the altitude. As the graph indicates,
T beginning at an altitude of approximately 6.k110meters, the percentage of
o : air drops. 1In conditions of high climbing speeds (during the first alti-
tude gain when the air has not yet escaped from the fuel) and the absence
of overpressure, there is a sharp change in tank pressure and the booster
pump creates an additional vacuum. The air which dié not separate from
the fuel begins to escape intensively in front of the pump, interfering
with its operation. Moreover, failures in engine operation are possible
at altitudes of approximately 7 - 8 kilometers. At lower altitudes, these
‘phenomena do not occur, nor do they in subsequent altitude gains.

~ Here the importance of retzining overpressure in the fuel system
should be emphasized once again, especially since a number of failures
Occur in the drainage and pressurlzing systems. This determines the
‘necessity of increased attention to the work of fuel system technicians
in preparing aircraft for flight and to preventive maintenance and
repair work. Accuracy in preparing and' servicing the fuel system depends
on & knowledge of both line and wire diagrams of the system, principles
of the operation and constructicn of assemblies and elements of the
~ system, and a knowledge of basic factors which characterize the work of
the fuel system. ' o s : :

o ke
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During the lesson, a number of questions might be brought to the50X1
student's attention. What are the peculiarities of fuel system
operation in high altitudes? Why 18 it necessary to have increased
pressure in the fuel system? What efrect does a loss of airtightuess
in the pressurizing system have on flight altitude?

‘We dwelt at such length on.the‘subject matter of the first lesson
because the problems studied in it are the most complex on the subjeqt%

In the second lesson, the following problems should be studied.
1. The line diagram of the fuel system and the sequence of fuel
expenditure. - 2. Booster and transfer pumps, valves used in the transfer
system, and their reciprocal operation. 3. In=-flight operation of the

system under negative G-forces.

Begin the study of the line diagram with the arrangement of fuel
tanks and units on the aircraft. First of all, it must be explained
that tanks are located at various distances from the aireraft's center
of gravity. Facts on the capacity of each tank must be cited. By
citing specific facts, it is easy to show that fuel eupenditure from
tanks of different capacities, especially those locatvec at different
distances from the center of gravity, would inevitably .ead %o a change
in aircraft balance which must be within definite liuits. Therefore,

a definite sequence of fuel expenditure from the differect tanks must be

- provided. It can be explained that on all aircraft with one engine, the

fuel feed comes from the service tank. Fuel expenditure from other tanks
is conducted by transferring it into the service tank by means of fuel
transfer pumps, or from several tanks by means of pressure outflow due
to increased pressure in the tanks. '

When using the line diagram of the fuel system, the study should
begin with the section from the service tank to the pump located in the
engine, First of 'all, it is necessary to show the path of the fuel
through the compartment of negative G-forces to the pumps located in the
engine, and the operation of the booster pump which creates the necessary
pressure .for overcoming hydraulic drag in the asircraft fuel system and
for providing the required pressure in front of the engline auxiliary
pump. Then a study of the function of the units located in this section
of the system and their effect on the reliability of operation of the
entire fuel system should follow. Reliability of system operation also
depends on the action of the units in the fuel transfer system. Inasmuch
as the fuel transfer pump must Provide fuel feeding for maximum fuel
c¢onsumption, the consumption of fuel from the service tank will be less
than the flow of fuel to 1t under slower engine operating modes. This
could lead to an overflow in the service tank, and increase in service
tank pressure, to partial ejection of fuel through the safety valves,
and even to destruction of the tank. To avoid such occurrences, fuel

feed into the service tank is regulated by s specific program.

oy |
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How the transfer of fuel in the system is accomplished and what50X1
fuel expenditure program is must further be explained,and all variants
of transfer, the operation of the transfer system units, and control of
their operation must be examined.

It is important to bear in mind the basic problems of fuel system -
malntenance, from preflight preparation of the fuel systen to the '
preliminary preparation. Flight personncl must know not only the rules
of in-flight system maintenance, but also the preflight preparation
procedures, and they must be able to make check-outs and refuel. Pilots
must gain a good understanding of the system in order to correctly
analyze and evaluate in-flight operation and make fast, accurate decisions
when malfunctions occur.

The instructor should pay attention to a number of important
conditions which ensure reliability of the fuel system, particularly to
the noupermissible entry of water into the fuel in winter and mechanical
impurities in summer.

Water may exist in fuel irn a suspended state as an emulsion or in a
dissolved state. In low temperatures, it may precipitate in the form of
crystals which fall onto the filter and sometimes causes congeliation of
the filter and interruptions in fuel feeding.- Therefore, the
_ requirement on checking fuel in winter for the absence of water and
j ~ draining sediment from fuel vessels and lower points in the system must
| be strictly observed. In summertime, difficulties of another type may
1 ~occur. When taking off from dusty airfields or from dirt fields, dust

: - may get into the engine, part of which filters through the pressurizing
| system into the fuel taunks, because air is fed into the fuel tank by the
I : engine compressor. From the tanks, the dust may get into the pumps and
1

The fuel regulstor together with the fuel, causing failures in the engine.
fuel system. Therefore, in summertime special care must be taken to see
that there are no mechanical impurities in the drained residue.

In the section of the fuel system from the service tank to the pump,
with the mainline in good repair, the distinguishing characteristics of
the system are tank overpressurs and a properly functioning booster pump
Which is checked by means of lights. They are turned on from a pressure
signal component installed behind the pump.

When studying the operation of individual units of .the fuel system, /
the instructor must dwell on their relisbility and the measures taken to/
_ increase the life of the system. While studylng the operation of the
; - booster pump, attention must be paid to the presence of an auxiliary stage
impeller in front of it, the function of which is to separate the air’

~———

: from the fuel, to decrease logses in front of the inlet to the centrifugal //,
! stage of the pump, and to create some Hydrostatic head in front .of it.

! - : Co , .

i : . .- | ' | ‘ m ’ !
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In addition, the operation of the system when the booster pump fails50X1
the course of the fuel in this event, and the elimination or decrease
of hydrasulic drag when the pump is stopped, mist be studied. Together

- with this, it is especially neczssary to examine the operation of the
compartment of negative G-forces, its capacity, and its useful life
under the effects of negative G-forces and other factors.

During the lessons, the students® mastery of the gquestions examined
- can be clarified by informal question periods. What is the scquence of
fuel expenditure from the aircraft tanks and for how long is it provided?
How does the booster pump operaie? How and for how long is fuel supplied
to the engine in a flight with zero or negative G-forces?

SV, NN S

The third lesson should be devoted to an examination of the following
- topies: 1. The system of draining and pressurizing fuel tanks. 2.
- Checking the operation of the aircraft fuel system. 3. The gasoline’
system. 4. Maintenance of the fuel system. 5. A study of the fuel
system on an aircraft. ‘ —

Since pressure requirements for fuel tanks were studied in previous
- lessons, the system of draining and pressurizing fuel tanks must be
'~ studied in this lesson. For a correct understanding of the suoject,
drainage working conditions must be analyzed. On modern aircraft, impact
pressure is usually used to increase pressure, but in those cases when
it is insufficieut (slow speeds or high altitudes), -~ increased air
i~ - ' ' pressure is usually yielded by an engine compressor. However, flying at
E . low altitudes with fast speeds can lead to an excessive increase in tank
pressure. The utilization of air yielded by the compressor may produce
- similar results. It is known that reducers and safety valveés, which
support the necessary tank pressure drop, are installed to eliminate
this. A return valve, which is covered when a decrease of impact pressure
is lower than the specified amount, is installed in the mainline. It
would seem that with pressurization it would be possible to manage without
a drainage mainline. This problem must be studied by examining diving or
steep gliding from high altitudes. ‘ '

At high altitudes, tank pressure is equal to atmospheric pressure
Plus: ovérpressure. Suppose an aircraft sharply descends. In this event,
external pressure grows very quickly. To ensure that the necessary
pressure drop in the tanks is malntained and no vacuum is created, it is
, necessary 1o supply a large quantity of air, especially when there is a
" small reserve of fuel in the tanks. To supply such a gquantity of air
from the air is lmpractical, not to mention the bulk of reducers and
: safety valves which would be needed in this case. The task of replenishing

; | ) fuel tanks during dives or steep gliding is solved successfully by the
Lo drainage system, a section of the tubes 'of which is specially selected for
’ preservation of the normal conditions of fuel systenm operation, and a
sample of the air is brought out on the Spot ensuring the necessary
‘BR=C-R-E-T
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utilization of impact pressurization. S0X1

Further, the students' attention must be turned to checking the
. operation of this system since failures in its units can lead to
interrupt;ons in engine work or to the necessity of changing the flight
t0 slow speeds, ' :

Studying the remaining prcblems does not present any particular .
complications, but it would be desirable to study them directly on the-
aircraft, relating the problems of checking the system and its "
utilization to the pilot's actions in the -cabin.

? (A captioned photograph by K. ARSEN'YEV on page 66 shows Engr-Capt L.
v BIRBRAYER checking the work of Reenlisted Sgt G. GARIPOV, a mechanic.
o - Personnel of the TECH commanded by BIRBRAYER execute repair work in an
-exemplary manner and maintain aviation equipment in a state of constant
combat readiness.) S o

Power Gyroscopic Stabilizers -- by Engr-CQl V. I. UKRAINTSEV (Pages 67-71)

-~ Abstrach:

_ Based on fofeign press materials, discusses the operation and
o o . construction of one-, two-, and three-axis gyroscopic platforms used to
B stabllize rockets in relation to the Earth. : ’

Infra-Red Radar System -- (Page T1)
Abstract: |
; | Reports the US development of a combination infra-red and radar

tracking system designed to track ballistie rockets from the moment they
are launched. The source for the report was given as Interavia Letter.

1

CYBERNETICS AND AUTOMATION

o '_ C The Arithmetic Unit of an Electronic Compﬁter - byﬁEngr—Lﬁ Col A. V.

SEREBRYAKOV (Pages 72 - 16) . . | -/

‘ One of the first questions which inevitably arises in learning tr;é/ .
P basic principles and ideas of the operation of electronic computers (EVM) f/
I is how arithmetic work or operations arg done by the computer. It is a

,  known that these operations are performed by what is called an arithmetic v

‘ unit (AU). This article will present to its readers an example of a /

" R B ' " 8-E-C-R-E-T
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/,

widely used variant of an arithmetic

unit and,.i‘E'; means for performing50X1
basic arithmetic operations.: ! a

An arithmetic unit is used to complete operations of acddéition
("s1"), subtraction ("Veh"), multiplication ("Um"), and division ("D1")
of n-digital binary numbers with a fixed point. This unit can also be
used to perform many logical operations on numbers, in particular module
comparison, formation of new nurbers from two initial numbers scparation
of a number quotient, shift of a\numberv;o any'digit quantity, etec.

An arithmetic unit consists of an arithmetic operations control ,
block (BUAO), three registers which are units for number storage, an adder
(€), and commutation circuits (see figure). :

The numbers on which operations are performed are fed into the
arithmetic unit from a multi-column numerical main (ChM) and commends for'
execution of an operation (operation code) are supplied from the rachine
central control unit. The numbers in the numerical mai- are represented
by a potential code as numbers with a point fixed after a sign column,

i. e., as a proper fraction. The numerical main is composed of one sign-
and an odd quantity (n) of mantissa columns. '
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F 1.. to computing input register 3; 2. first register; 3. commutation

i ' cireuit; 4. arithmetic operatiors control block; 5. adder; 6. operation

. code; 7. second register; 8. +third register; 9. from sign columns first
G register; 10. numerical main; 1l. numbers; 12. control signals;

4 *13. number information; 14. to numerical main.

(ALl of'therarithmetic unit fegisteré'are for storage of numbers
which are represented by positive or negative columns n-mantissa columns,
-+ and an additional column (n+1) - M. e nec;isity for introducing :
v e e T T 8 B CeR-EST '
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second sign and additional columns will be shown later. '50Xj;

q ‘  The first register (Rgl) is an output and stores the operation
result R, The R number can be fed into the numerical main by special
command ., Ahe result of a previous operation is simultaneously the
initial number A for execution of the next operation. Before the -
completion of the first operation, the number A is received in the
second register (Rg2) from the numerical main and then transeribed into
the first register by special command. The second register serves as a
receiver of the second number E of the operation from the numerical
main., This number can be fed from the second register into the adder in
& direct or additional code or in a direct code with a one column shift

- to the left. , ' :

The third register (Rg3) is a shifting element. It stores factors
for multiplication operations and is the column recorder of guotients
for division operations. The sign columns of this register are used for
determining the sign of the product and of the quotient.

The adder consists of (n +1) single=column adders at the three
, .. imputs. The commutation circuit enables the summation result to be
™ recorded in the first register without shift, with a one-column shift
' ~-to the left, or with a two~-column shift to the right depending upon the
algorithm of the operation being performed.

The arithmetic operations control block receives necessary

 information concerning their storage of numbers from all other blocks of
, - the arithmetic unit. On the basis of this information, the arithmetic

Lol operations control block determines an algorithm for each step of an

o - operation and issues corresponding control signals for carrying out each
step of the operation. Also, cadence pulses are produced in the arithmetic

o - operations control block which determine the beginning and end of the

+ - - - basic tempos for the operation of the whole machine.

Addition and subtraction operations are "short" and are performed at

~one basic tempo. Multiplication:and division operations are "long" and
are performed at one preparatory, several actuating, and one concluding
tempos. The succession frequency. of the actuating and concluding tempos
is higher than the succession frequency of the basic tempo and is
determined by a special circuit in the arithmetic operations control

~ block. We will consider the operation of the arithmetic unit in

A f performing arithmetic operations. . - - '

The addition operation. The algorithm for an addition operation is
rather simple and can be examined by numerical examples. Two conditions
[ can be met with in adding two numbers with a fixed point: the addition .

Of numbers A and B which have identical signs and addition of the same two
‘numbers with different signs. : '
) ' L2 L
'S-E-C-R-E-T 0
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To derive a result in adding the numbers A and B which have 50X1
ldentical signs, it is necessary to add the mantissas (modules) of the
numbers, and confer the sign of either number, for example the sign of

“the first number, to the result. In this way, the algorithm for
adding numbers of like signs appears as follows:

R =z A, (/o] +/3/), (1)

where R is the result;

zn. A is the sign of nwber A and of result R;
/A/ and /B/ are the mantissas of the terms;
(/A/ + /B/) are the mantissas of result R.

| When adding numbers with different signs, i. e., (#A) #+(-38), or

, o (=A) + (#B), the sign of the result will correspond to the sign of the

T larger number. In order to unify the operation of the machine, the sign
' : of the first number ig temporarily assigned to the result in these cases,

and the modulus of the first number is added to the supplemented modulus

of the second number, i. e., the operation /A/ ¥ /B/ sup is carried out.

It is easy to see by numerical example that if the terms have
different signs, two situations are possible: first, if /A/z/B/, the
N sign of the result R must correspond to the sign of A. The .antissa of
-1 - . the sum /A/ + /B/ sup in the given case corresponds to the mantissa of
i ' the expected result, but this sum;exceeds the correct result for a whole
unit. Therefore, if /A/ % /B/, addition by machine means must be done
by the algorithm: , ' '

R=za. A, (/A/+ [3] sup - 1). (2)

‘Second, if /A/ < /B/, the sign of the result must be opposite that
of the sign of A. But with this, the result of the addition /A/# /B/ sup
will be equal to the supplementary code from the necessary result R .and
3 _ - there will be no unit of carry. To achieve a correct result in the given
. case, 1t is evident that it is sufficient %o take the supplementary code
' © . from this sum with its slgn, 1. e., to use the algorithm:

R's [zn. A, (/A/»+ /B/ sup)] sup. _ . (3)

- Addition algorithms are realized in the arithmetic unit in the

o following manner. The first term A in the potential code is steadily fed
i - to the adder input. The second term B is received from the numerical
¢~ min in the second register. The arithmetic operations control block
R - recelves information about the torm signs and gives out a control signal
L SR T A resulting from their comparison so that the number B is fed from the

o1 %, second register to the adder either in direct code (with like sigas) or

i .~ 1n a supplementary code (with unlike signs). The result of the summation -
fﬂ - ' is transcribed without shift fromthe adder output into the first register
B . through the commutation circuit. ,:53 S ’ ‘
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During the summation, the arithmetic operations control unit 50X1
receives information concerning the presence of a unit of carry from the
mantlssa c¢columns to the sign columns. If the signs of the terms are
identical (1), the presence of a,unit of carry means that the result R
1s greater than 1, 1. e., thers was an overflow of the column frame and -
the computation could not be continued. If the signs of the terms are -
different (2), the presence of a unit of carry means that /A/ > /B/.

In this case, the unit is not used and the correct result is written in
the first register. ‘ '

I? there is no unit of carry with identical signs, this means that
in the addition process according to the algorithm (1) the column frame
is not exceeded and the correct result is written in the first register.
If the terms have different signs and there is no unit of carry (3), this
weans that /A/</B/ and that the supplementary code of the result is
recorded in the first register. Then according to the algorithm (3), the
arithmetic operations control unit emits control signals by which the

~ inversion (inverse code) contained inthe first register is again fed to

the adder where 1t is added with the "1" of the supplementary column
which is supplied from the ariihmetic operations control unit. Then, the.
necessary result R is received at the adder output and is transcribed
into the first register as the final result of the operation. '

The subtraction operation. This is the same as the addition
operation, but with a simultanecous.change of the operation sign and of
the subtrahend, thus: : - ' ‘

(4) - (+B) = (#4)+ (-B)
~(*A) - (- B) 2 (2 A)+(+B).

It is evident from these transformations that the subtraction of
numbers with different signs is the same as the addition of numbers with

" like sign and consequently should be realized by the algorithm (1) and

that subtraction of numbers with like signs is the same as addition of
numbers with different signs and should be done by either algorithm (2)

.or (3). These algorithms are realized in the same way as in the addition

operation. o S

The multiplication operation. The multiplication of binary numbers
A and B, like the multiplication of decimal numbers, is the finding of
partial derivatives of the multiplicand A on the next column of the
factor B and the addition of each new partial derivative to the total of

- the previous ones. The order cf each partial derivative depends on the
‘order of the next factor column.

If there are many factor col@mns, such a summation is rather
cumbersome and much time 1s required to complete the multiplication

‘‘‘‘‘

.‘ASv-E-C-R-E—T - - /
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operastion which significantly incfeases the response time of the machine.-

If the repetition frequency of the actuating tempos is increaséd and the
multiplication is performed not on one column of the factor, but on a:

2SI double~column factors which are equal to 00, 01, 10, or 1l.
2 SRR o S

If the factor B is represented as the sum of its digits with .
calculation of their order, it can be shown that the next partial total-
appears as follows: ' : : . L

"R, F é-a (a - bnbn+1+(Rgl) 5, o »(l*)_

where _
Ry is the next partial total;
A 1s the multiplicand; , g o
b bn*l is the next double-column factor; , .
@gl? is what is contained in the first register, 1. e., the
previous partial total.
- When bpby+l = 00, the formula (4) takes on the aspect;

Ryo = 2;2 [0+(Rgl')_];. f Co - '(5')

' This expression is an algorithm for multiplication by 00. Tt

follows from this that to multiply by 00, it is sufficient to shift what

is contained in the first register two columns to the right.
When bybgl I 01, from (k) we have:

e A2 ’ . P
Ro:: =2 [A+(Rg1)1. | (6)

It follows from this that to muitiply by 01, 1t is necessary to add

"~ the multiplicand to what is contained ipthe first register and to record

the result of the multiplication again in the first register with a two
column shift to the right. : :

-When b byl = 10(2) = 2(10), from (4) we have:

RlO = 272 [2A+(Rgl)] : | (7)

Cdnsequently, to multiply by‘io, it is necessafz/to add the
duplicate, i, e., shifted one column to the left, to what is contained
in the first register and record the result and the multiplicand A in the

Py

Tirst register with a two column shift to the right.
When b b+l = i(p) = 3(ld)j‘from (4) we have:

55
- 8-E-C-R-E-T
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50X1

 double-column factor; the time required for the completion of the operation
islsignif;gantly shortened.. To-do this, the factor B is broken down into

/

y
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Ry =22 (34 +(Rgl)] = 22 [ - A # | 50X
+ (Rg1)) A2 [aA+ (Ral)]. (8)

1t is sufficient to add the uni: to the next doubl€-column factor.

Subtraction of A from what is contained in the first register is .
4 substituted, as in the subtraction operation, by adding what is contained
o in the first register to the supplementary code A. ‘ :

’i‘ - To regycle A, 4. e., to realize the first term of the expression (8),

. With calculation of this algorithm, multiplication by 11 takes on
the aspect: , ‘ _

Ry 327 (A, 4 (Rel)] . (9)
' ' : r ' .
With the storage of 1 to be added to the next factor. For realization of
this algorithm, it is necessary to add what is contained in the first
register to the supplementary ccde of the multiplicand and to record the
- result in the first register with & two~-column shift tb the right. '
. - Simultencously, the value of the next double-column factor rust be
™.~ increased to unity. : o : :

, The sign of the product is determined by logical addition, the
- result corresponding to the algebraic rule for determining the sign of a

;F product:

i

i 040 = 0 (+) « () = ()

0+1=1 (+) = (=) = ()

{ 1+0 =1 (=) = (4) = (-)
1+1 =0 (=) * (<) = (4

P ~ The multiplication algorithm is realized in the following manner.
¢+ . In the preparatory cycle of the Operation, the mantissa of the multiplicand
I A is transcribed from the first register to the second register. What is
: ) contained in the first reglster s discarded since in the first actuating
cycle of the multiplication a "null" partial sum which is equal to zero
o should be recorded in the first register. The mantissa of the factor B
' is received from the numerical main in the mantissa columns in the third
: register. The sign of the number A from the sign columns of the first
' register and the sign of the number B from the sign. columns of the
. numerical main alternately g0 along the computing input into the sign
columns of the third register. The position of the.flip-flop of these
columns after reception of the sign of the second number characterizes the
sign of the product in agreement with the rule which was presented earlier.

_' During each actuating cycle, what ig contained in the first register
is added to the next partial product which is determinéd by the formulas
5 61 T, or 9 depending upon thevvalgg of the uext double-column factor.

. §-E-C-R-E-m
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',i The sum of the partial product i, e., 0 A, 24, or /A{u , and what/iéoxj '1{};-
.- contained in the first register. is the partial sum. This sum is again - '
- transceribed from the adder output into the first register through-the -

commutation ciréait with a two-column” shift to the right which is . i
equivalent 0 multiplying by’ 2'2 | . ) )/

- In: each cycle, the value ‘of the next factor is determined by the B
nth and (n+1) columns of the third register. To analyze the value of the
next factor in each cycle, the mantissa columns of the third register ’
are shifted two columns to the right.

After DEL actuating cycles, the concluding opération cycle is
acc0mplishe 32 If multiplication by 11 is performed in the last actuating
cycle, 1. e., there is a unit of carry in the next factor, then it is ‘
necessary to multiply by 1 in the concluding cycle, or in other words, to
add the multiplicand A to what is contained in the first register. This °
need not be done if there is no carry from the last factor. In both cases, .
it is necessary to round off the result in the concluding cycle. If a
one 1s recorded in the discarded column (this is a supplementary column
since 1t is absent in the numerical main), the result is rounded off by
adding one to the newest (nth) column of the,product.

To round off; what is contained in the first register is supplied to
the -adder where it is added to A} or, if carry is present from the last

factor, it is added to the supplementary column unit of carry; or, if this -

carry is absent, it is added to the supplementary column unit of carry.

.~ If, in the given case, "1" was recorded in the supplementary column of the
.. first register,. then when it is added to the supplementary column unit of

carry, the unit is recorded in ‘the nth column of the first register. Thus,
the mantissa of the rounded product is recorded in the first register.
During this same cycle, the sign of the product is transcribed from the
sign columns of the third regi:ter to the 51gn columns of the fIrst

ireglste¥. ~ T .. et - e

LN

The division operation. The operation of dividing the ‘binary number

‘A by the binary number B, as in division with decimal numbers, has as its

purpose the finding of a quotient R which must.indicate how many times

‘the dividend A is greater than the divisor B. Therefore, the operation
. consists of finding the remeinders ‘and’ numbers of quotients.

¥

In division with decimal numbers, the product of the divisor and the
next quotient number is subtracted from the remainder (from the dividend

- in. the first step) . In a. binarylsystem, the next number of the quotient
- can be only O or 1. . Therefore, the division operation in Ythis system is
. -.a cOmparison by means of subtraction of the dividend and of the divisor
. for the first step of the operation and to a cOmparison of the remainder

-(with calculation of its order) and the divisor in the other stages of

J' N “1 . BT
S S-E-C-R-E-T
.ﬁ*'.' ,*i',tﬂ' Nb Foreign Dissem ‘
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the operation; The order of the,remainder is taken into account by' 50Xﬂ4'
shifting it one column to the left for each stage of the division. :

i f : Actually,-the dividend A canfalways be represented ‘in the folloﬁing
‘ . aspect: Y, ' ' o ; ’ - :

s }

. = } = g =1 » "/,»’
A 3zo+co | ,.‘:Bizo 2™ (B%ljkﬁl_) |
= BZ+ 2-,1 [leT 2-1 (Bzy +Cp)1 ... ete. (10)

where Z; are the numbers ol the COnfprming'qubtiént column;
Cy are the remainders. o . '

i - From this, a connection between the remaipders and the numbers of
i . the quotient is evident; = oy ' o B

— |
Cp.5 2 (szl-t-cl)

G = 271 (Bza-r_ﬂcz)__‘ - -
s : ¢ L =p-l +c) | ;
{ o - G B ‘(32‘1'1= Cy) i ; (11)
S . On the basis of the formula (11), the next remainder is expressed
4 ' by the preceding: S . . _ '

C, =2C - BZ
n n=1l . n.
v (12)

To find the next remainder in each division stage, it is necessary
© to solve the equation (12) which contains two unknowns; Z, and Cy. In
- this equation, Z, can be only zero. or one and the remainder must be a
' Positive term. - o ' S

With.Z, = 1, we have from (:2): '

Cph = 2C,_; - B. (13)

0 This comparison of the double remainder and thé divisor is carried

. out Iin each operation stage., Of course, the subtraction of B from

R QCn_l 1s'repla¢ed by adding tye supplementary code pf B to 2Cha1, 1. €.,

“a=ec *Bop - B (14)
j -‘ Howevér_eqhatibns;l3 and lkﬂgive a truefremainqer only when Z, = 1.
If Z, = 0, formula (13) produces an incorrect,gnegative remainder:

}.'_A‘y s R .F'V ‘ -‘ 58
B " 8-E-C~R-E-T
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o Cagpe * - B R : (15) s0x1
With this, a true remainder,ié\aeh}eﬁed Yy substituting the value .
Z, = 0in (12): . ' . ' S ' :

/

U S

R -
ontr nel, | ) ‘ ) (16)

But with the incorrect remainder C, , the next remainder in the .
next step of the division can be-achieveéncon the bages of formulas 12,

16;‘ari<315_:" L ‘ | R K

2C, =B =20 - 2B+B =

C = 2C,
i Bl tr 0 Pgr o
i m2(c, -B)rBI2(C , -B)*B 3
e o “tr S o
g . =2C +B. o ‘ (17)
i n . L : .
. : or correspondingly: . o .
[ T T - (18)
T - - Ber n'linéj : '

A Thus the final division algorithm can be formulated as follows:
~ after receiving & positive remainder Chaty the next number of the
quotient is 1 and the next division step must be the performance of
C = 2Cn_1inc+-Bsup, After receiving a negative remainder Cn_linc the
i _ - ’
. next number of the quotient is C and the next division step must be the -
C _vperformance‘ofﬂcn': 2cn-l +B; in the first step'of the division,
: ok ine- .. e
: Co=A-3B=zA4B up 804 Zp 1s the inversion of the remainder sign, The
I ST quotient sign is gegermined‘in the same way as in multiplying or adding.

The division algorithm is realized in the following manner. During
the preparatory cycle, the mantissa of the divisor B is fed from the
ﬁumerical main-into the mantissa columns of the second register. The
sign of the dividend A from the sign columus of the first register and
- the sign of 'the divisor B from the sign columns of the numerical main
S are alternately supplied to the 'sign columns of the third register to
‘ ~ determine the sign of the quotient. - -

[

g . (this is the dividend A in the first cycle and the double remainders in
" the other cycles) is supplied 6 the adder where it is added to the -
' divisor which is supplied from the second register in a direct (according
to 18) or in an inverse (according to 14) code. The achieved remainder
e 59
3~E-C~R-E-T

'During'eaéh actuating cycle, what is contained in the first register
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C_ is transcribed from the adder output through the commutation circuit

t8 the first register with a duplicate, i. e., with a one-column shift
to the left. : e, o

The first sign column of the first register always characterizes
the sign of the remainder Cn uhtil its shift. What is contained in the
third register is shifted one column to the left and the inverse of the
first sign column of the first register is recorded in the supplementary -
column of the first register as the‘negt uumber of the quotient. After
the completion of n+2 actuatirg cycles, the quotient which consists of
the nurber of the zero column, the numbers of the mantissa columns, and- .
the (n+1) number. of the supplementary column is recorded in the third
register. = . / : :

During the concluding cycle, this quotient and sign are transcribed
through the adder and the commutation circuit to the first register with-
out shift. This is done through the adder so that the additional column
or the quotient can be used for rounding off  the result similar to the

- way in which it was done in the concluding cycle of the addition operation.

Other arithmetic units can do many logical opéfétions and produce
signals, but in view of their specialized purposes they were not considered

~in this article. .

ety
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. We Vary Forms of Technical Propaganda == by Engr-Maj B. S. AVGUSTOVSKIY

'Abstract:

Discusses means'employed atjthé author's school for keeping personnel

- informed of t?chnical and scieqtific developuents.

FROM THE HISTORY OF PVO TROOPS

A Battery of Heroes -~ by Lt-Col (Res) M. F. ARTEMENKO (Pages 77-80)
Abstract: |

Describes the formation and narrates the World War II combat deeds
of the First Battery imeni'Sevastopol’Antiaircraft;Artillery School
(Pervaya Batareya imeni Sevastopol'skogo uchilishcha zenitnoy artillerii),
which is today the Zhitomir Radiotechnical School.(Zhitomirskoye '

Krasnoznamennoye radiotechnicheskoye uchilishche).
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